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VEXING PROBLEMS OVERSEAS 


tia the present and future position of American oil in Europe, Walter J. 
Levy, Consultant of the Petroleum Branch of the Economic Cooperation Administra- 
tion, in an address before the National Petroleum Council last month, observed that: 
“‘Kurope must increase its dollar earnings very greatly, mainly by exports to the United 
States. Otherwise our exports to Europe could not be paid for. It is as simple as that. It 
is meaningless to charge European countries with trade discrimination and unfair trade 
practices if they do not have dollars to buy American goods. 


“Europe tries to reduce its dollar expenditure for oil in two ways. On the one hand, 
it is trying to build up a big refining industry in Europe. On the other hand, it hopes to 
develop the crude oil production and refining facilities of companies of participating 
countries in overseas areas.”” Obviously, “such a program cannot be carried out without 
affecting exports to Europe from the United States and exports from American-owned 
offshore sources of oil to Europe.” Further, “the dollar shortage of importing countries 
introduces a new and very disquieting competitive element in the international oil trade 
which may over-ride in importance considerations of price, quality, trade relationships, 
and historical trade patterns. 


“What makes the oil problem so peculiar and so important is that American na- 
tional and security interests are closely interwoven with commercial operations. There 
exists,” he pointed out, “a definite American national interest in a healthy and strong 
United States oil industry in both its domestic and its far-flung foreign oil operations. 
Huge American investments are at stake not only in the United States but also in the 
foreign areas of production and in the European importing countries. 


““A reasonable and effective protection of such national interests poses very vexing 
and difficult problems.” Levy believes there are mitigating factors that will help to solve 
these problems in a fair and equitable manner: “First, the great driving force and in- 
genuity of the industry. It possesses powerful home bases in the United States and in 
the Western Hemisphere. It has gone through a period of great expansion and strength- 
ening during and after the war. Even now, it is participating to a remarkable extent in 
the present refining expansion program in Europe 





“Once the obvious is stated, that American companies should maintain a substantial 
stake in the European oil business, the present trend of minimizing the dollar expendi- 
ture for the imports of dollar oil by the construction of American-owned refineries in 
Europe is, of course, of great value and importance. If, coupled with that, the American 
companies concentrate on minimizing the dollar drain on Europe and, at the same time, 
create new dollar exports by using European facilities and European equipment, it 
should be possible to assure that American-owned refineries in Europe will continue to 
serve as outlets for crude oil produced by American companies.”—K.C.S. 
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Sensitive fats and fatty acids and aldehydes tend to 
oxidize and decompose. This is why forward-thinking 
process chemists are planning more and more Alcoa 
Aluminum Tanks, Pipes, Fittings and Condensers. 
Stability, taste, odor and appearance are safe in 
Alcoa Aluminum. 

Alcoa Aluminum won’t promote oxidation of fats 
and oils; is nonsparking. Its corrosion products are 
colorless, tasteless, harmless. Alcoa Aluminum — 
ment is easy to fabricate and erect. 

Alcoa’s Development.Division wants to answer your 
questions and show you results of their research along 
these lines. We will help develop your process equip- 
ment and pilot plants for both chemical and petro- 
chemical processes. Call your nearby Alcoa Sales 
Office or write ALUMINUM ComMPANY OF AMERICA, 
683 Gulf Building, Pittsburgh 19, Pennsylvania. 


Visit Our Booth: 
National Chemical Exposition, 


Grand Central Palace, New York City 
November 28— December 3 


ALCOA 


FIRST IN ALUMINUM 
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> ECA's Oil Operations. Report of the Economic Co- } Change Pratt Report. The Wallace Pratt report for the 


operation Administration Petroleum Branch was given in 
an address by Walter J. Levy, consultant. He said that the 
United States has authorized the expenditure of about 460 
million dollars for crude oils and petroleum products to 
supply Europe, and about 120 million dollars for tanker 
transportation in the last year. However, scarcely any ex- 
penditure was authorized for petroleum equipment. Estimates 
for the first 15-month period were nearly one billion dollars. 


> Dividends Higher. Financial reports for the first three 
months of 1949 compare favorably with first three months 
of 1948, the best year in the history of the industry. Gross 
operating income ranged higher in most instances and net 
income lower. The stockholder was the one who was better 
off after accepting a cut in income last year to pay for expan- 
sion. In a list of 38 companies, dividends were higher for 
the first quarter of 1949 than for the first 1948 quarter, and 


were lower for only 4; dividends for the remainder were the 
same. 


>» Sour With the Sweet. Selective buying of crude oils is 
not approved in Texas. The Railroad Commission has de- 
creed that buyers must accept ratable taking of sour and 
sweet crude oils. Refiners who cannot process West Texas 
sour crude are advised to get in a position to do so if they 
want sweet crude oil. 


>» Russia Claims Austrian Concessions, The Big Four 
deputies are deadlocked again in a dispute over Soviet oil 
concessions in Austria. The United States, Great Britain, and 
France pressed for creation of a subcommittee of technicians 
to work out details of the concessions. Russia refused to go 
into such a subcommittee until all four powers agreed in 
principle that the Soviet Union should get oil properties 
representing 60 per cent of Australia’s oil production. The 
west refused to raise its offer of 58 per cent and the exchange 
sot nowhere. 

> Verdict Set Aside. A Federal judge has set aside, on the 
motion of the defendant Arabian-American Oil Company, a 
jury verdict awarding $1,150,000 to James A. Moffett on his 
claim of having saved the company’s Saudi Arabia oil con- 
cessions through his influence with the late President Roose- 
velt. The court granted the company motion to set aside the 
verdict on the ground that it was against public policy to 
pay a fee for services of that kind. 

» Extends Naval Reserve. President Truman, by execu- 
tive order, has extended the limits of the Elks Hill petroleum 
reserve in California, as result of drilling designed to deter- 
mine limits of the structure. 

» Predicts Rise in Oil Demand. Bruce K. Brown, presi- 
dent of Pan American Petroleum Corporation, stated at an 
oil meeting recently that the demand for oil products in 1949 
should rise about 6 per cent over that of 1948, This increase 
in demand will be well within the industry’s ability to supply 
ithe products, he said. Demand for gasoline this year, he 
predicted, will probably be about 414 per cent above 1948. 
\bout 9 per cent more kerosine should be consumed and the 
demand for residual fuel oil this year may be about 514 per 
cent over 1948, he estimated. Several other leading figures 
in the oil industry have made estimates of future demand 
and most of them are near this figure but some are less. 
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National Security Resources Board has been rewritten less 
sensationally so far as the oil industry is concerned. The new 
report on oil for another war emphasizes the need for wide- 
spread exploration and drilling for all oil in the United 
States and in nearby countries, but no longer do the govern- 
ment military planners urge 20 per cent in crude oil produc- 
tion set aside. The document takes the view expressed in 
recent months by many oil men that a reserve as such, is of 
little value; it must be ready to flow at the turn of a valve. 
More concern is shown with a high level of production capac. 
ity in the United States than in the use of foreign oil to 
prevent heavy drains upon U. S. reserves. The document 
adds that a synthetic oil industry is needed, but that it must 
be handled by private industry, which has the know-how in 
oil production. 


> Turkey Demand Rises. Development and modernization 
of Turkey is indicated by its postwar gasoline consumption 
growth, which reached 4,100,000 bbl in 1948 from 1,360,- 
000 bbl in 1939. Consumption is expected to exceed 5,000,- 
000 bbl in 1949. 

> Investment, The 1948 industrial story was principally 
one of replacements and expanison. The chart on this page 
shows what Standard Jersey made and spent. Of $613 million 
income, $29 million went into capital expenditures; $74,- 
000,000 was used to purchase shares in Arabian-American 
Oil Company; $56,000,000 went to stockholders, and $35,- 
000,00 to outside stockholders. 





STANDARD OIL COMPANY (NEW JERSEY) YEAR 1948 


Gross income was distributed as follows: 














Wages, salaries, and 
employee benefits 
$573,000,000 

















Taxes $268,000,000 


GROSS 
INCOME 
FOR 1948 |] 

3332,000,000 ji] 
DOLLARS 


Depreciation, etc. $168,000,000 


Net income 


S.O.N.J. portion $366,000,000 


““i Outside stockholders’ 
portion $79,000,000 


Dividends 
$56,000,000 


Dividends 

to outside 
stockholders 
$35,000,000 


Purchase of 
Aramco shares 


$74,000,000 





How these funds were 


$613,000,000 





of assets 


an 
other sources 
51,000 


Draft Ba ons 
$30,000,00 properties and 
replacements $529,000,000 
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Scanning WASHINGTON’S OIL HORIZON 















































By MILBURN PETTY a 


WASHINGTON—National oil policy is being reviewed 
in high quarters of the Truman Administration, with the 
left-wing advisers trying—as usual—to shape it to fit their 
own ideas. 

So far, however, the government’s developing oil policy 
eoincides, generally, with the industry’s own views as ex- 
pressed in the National Petroleum Council’s policy state- 
ment. Basic plank is that the domestic industry must be kept 
strong and healthy. 

Sniping at the industry and the NPC’s oil policy con- 
tinues. Occasionally, one of these leftist attacks boomerangs. 


» Attacks Oil. Within Interior Department, a group re- 
cently prepared a derogatory report on the industry that 
they hoped to “sell” to Secretary Krug. It urged that Krug 
repudiate much of the NPC’s policy statement, lest the pub- 
lic get the idea that it was the government’s official oil policy. 
NPC was assailed for not mentioning many “wrongs” in 
the industry and advocating remedies that this group be- 
lieves necessary. 

This Interior group questioned the effectiveness of state 
conservation laws (except for price maintenance) and urged 
a check-up to see whether federal control is necessary. A 
federal penalty tax on non-utilized production was advo- 
cated, along with “end use” control of gas. They complained 
about unregulated oil prices and posed the question of 
whether lower prices, resulting from increased imports, 
would really reduce the size of the domestic industry. (But 
this group did have a good word for the oil and gas deple- 
tion allowance.) 

News of this critical oil report “leaked” out just before 
the NPC’s recent meeting. Krug professed ignorance of the 
report; so did Interior’s Oil and Gas Division. (It was 
tracked down to a group of non-oil advisers on Krug’s staff.) 


> Krug Praises NPC. If this critical report had any 
effect at all on Krug, it was the opposite from that intended. 
\t the NPC meeting, Krug highly praised the Council and 
its policy report. Krug’s speech for an API meeting a few 
days later was rewritten with even greater praise, publicly. 
Krug specifically agreed with the need for “tax provisions 
designed to fit the peculiarities of oil exploration and pro- 
duction.” Even though not going along on NPC’s synthetic 
fuel and tidelands oil policies, Krug said it was right and 
proper that there should be such differences of opinion. 


> NSRB Report. The national oil policy report being put 
together by the National Security Resources Board takes 
the position that imports should merely supplement domes- 
tic production, discarding the suggestion of Wallace Pratt 
(Ex-SONJ), formerly NSRB’s petroleum consultant, that 
domestic output be cut 20 per cent with the gap to be filled 
with Middle East imports. 

NSRB may urge that oil expansion with Marshall Plan 
funds be limited to Europe, that over-expansion of European 
refining facilities be avoided and that ECA provide dollars 
for the European purchase of crude oil and products so that 
\merican companies can keep a foothold in Europe. 


> Foreign Refining. ECA countries in Europe have pro- 
posed that their homeland refining capacity be expanded 
from 27 million tons annually now to 66 million tons by 
1953 with overseas refining facilities expanded from 54 to 
72 million tons and their overseas production from 77 to 
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116 million tons annually. So far, ECA has not approved 
any European refining program for the current year—but 
may do so any day now. Meanwhile export licenses are still 
limited to items for maintenance, repair and operation. 


> Gas Bill. FPC Commissioner Olds’ repudiation of the 
Federal Power Commission’s order disclaiming jurisdiction 
over independent oil and gas producers (which Olds signed 
in 1947) is being cited by the independents as justifying 
their worst fears. So, they are more insistent than ever that 
Congress should enact the Harris-Lyle Bill, which would 
write into the basic law that FPC has no jurisdiction over 
independent producers and gatherers of natural gas. 


>» Mexican Loan. So much opposition has developed to 
the U. S. lending Petroleos Mexicanos the $200,000,000 
wanted for building Mexican refineries, pipelines, terminals, 
etc., that the loan proponents, both American and Mexican, 
have resorted to a new strategy. They are advocating a huge 
loan for economic purposes, with the oil items buried 
therein. Meanwhile, Pemex has spurned the idea of a “token 
loan” of $10,000,000—but may have to settle for that. 


>» Gasoline Prices. American Automobile Ass’n is keep- 
ing an eye on gasoline prices, planning a complaint if there 
is another general rise. After the recent East Coast gas- 
oline price rise, AAA wrote to API President Boyd request- 
ing an explanation in view of high gasoline stocks, plentiful 
crude supply and declining prices, generally. Boyd replied 
that the API knew nothing about prices. Having widely 
publicized its letter anyway, AAA decided to let the matter 
rest—unless there is another rise, in which event AAA will 
seek a governmental or congressional inquiry, if neéessary, 
to get an explanation. Si 

> Tidelands. Attorney General ‘Clark says he lta’ no ob- 
jection to the states having a hand in controlling develop. 
ment of submerged lands off their shores so long as the fed- 
eral government retains ownership and shares in the royal- 
ties. Coincidentally, Texas Congressman Lyle has a tide- 
lands compromise proposal involving a 50-50 split of royal: 
ties with leasing regulated by a joint federal-state board. 
Meanwhile, Secretary Krug insists that President Truman 
will never agree to giving up federal claim to any part of 
the offshore submerged lands. 


> Penn Grade. Department of Justice has written several 
large purchasers of Penn Grade crude oil seeking informa- 
tion on their successive price cuts and asking what effect, 
if any, these cuts have had on prices they are charging for 
their premium motor oils. This action was taken at the 
request of Congressman Secrest (Ohio) and Burnside (West 
Virginia). Secrest, becoming impatient with inaction on his 
proposed congressional probe of the Penn Grade cuts, en- 
listed the aid of Attorney General Tom Clark, who ordered 
the present inquiry. 

> Royalty Oil. Interior Department is likely to support— 
with some changes—the bill of Senator Johnson (Colorado) 
cancelling premium payments on government royalty oil 
made after February 1, 1949, with the contract continuing 
to run at the highest posted field price. Interior is likely to 
suggest that it be given the discretion to cancel the contracts 
completely and readvertise, refunding premiums paid since 
February. Meanwhile, Interior has already ruled that one 
refiner is entitled to a 35-cent refund where he paid prem 
ums based on the Phillips price advance. 
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SHELL 





OIL CO., INC. 
TXL GASOLINE PLANT 
NOTREES, TEXAS 








Tie best laid plans of men are 
frequently subjected to change by 
various influencing circumstances. Such 
was the case at Shell Oil Company’s TXL 
Gasoline Plant near Odessa, Texas. 
Brown & Root, Inc., was awarded the 
contract to build a 30,000 mcf gasoline 
plant for Shell. During construction, 
new field development made it necessary 
to increase the throughput to 45,000 
mef. Shortly after completion, still 





B O X 


BROWN-BILT 


further demands necessitated tripling 
the original capacity to handle 90,000 
mef! 


We believe flexibility to meet 
changing conditions is the prime asset 
of any contractor. Brown & Root, Inc., 
will do ALL of your engineering and 
construction or will work closely with 
your own technical personnel to fit your 
needs. 


BROWN & ROOT, Inc. Enpineces  Conitructea 


H O U Ss TYO N EX A § 


CABLE ADDRESS — BROWNBILT 


Associate Companies:— BROWN ENGINEERING CORP. © BROWN & ROOT MARINE OPERATORS INC, 











National Petroleum Situation 


Crude Supply Balanced. Supply and demand of crude 
oil attained the balance sought by state authorities during 
the last several months. Supply, including imports, and 
demand, including exports, were at equilibrium of 5,376,000 
bbl daily. Crude production of the United States was 10 
per cent under April, 1948, due largely to cut-backs in 
Texas that reduced output 21 per cent under a year ago. 
National crude output in April averaged about 4,936,000 
bbl, which was a reduction under a year ago of 548,000 bbl 
daily. Texas produced 1,940,000 bbl in April, which was 
516,000 bbl under last year, and represents a decline of 
612,000 bbl daily from last December. 

Stocks Reduced. Stocks of all oils have been reduced 
since the first of the year by about 22,343,000 bbl. This com- 
pares with a reduction in stocks during the same period last 
year of 1,261,000 bbl. Preliminary estimates indicate, how- 
ever, that crude stocks are 16 per cent above last year; motor 
fuel stocks are up 13 per cent and fuel oil stocks are 17 per 
cent higher. Heavy oils, both residual fuels and low gravity 
crudes, are still in excessive supply, with resulting price 
reductions. Motor fuels are in stronger position, market- 
wise, since demand is increasing and present stocks are at 


relative economic levels compared with a year ago, repre- 
senting 45 days’ supply, against 43 days last year. 


No Drilling Let-Up. Despite price cuts in heavy crudes 


and general oversupply products, drilling operations aye 
being pursued actively in major areas. Wildcats drilled in 
April were 23 per cent above a year ago, while all opera- 
tions, exclusive of service wells, in the first 4 months of this 
year were 10 per cent above last year. California, Kansas, 
Louisiana, New Mexico and Texas report substantial in- 
creases in wildcat operations this year over last year. New 
operations are on the increase. 

Further Price Cuts, Pennsylvania crudes were cut again 
on April 14 by 15 cents per bbl. Bradford crude is quoted 
at $3.40. Ashland Refining Company reduced Penn grade 
in Zanesville, Ohio, district 60 cents to $2.65 per bbl. Humble 
cut heavy crudes in East Texas 25 cents. Reductions were 
posted for Hawkins, Sand Flat, and Talco. Prices have also 
been reduced, in Arkansas and Mississippi, cutting heavy 
oils by 25 cents. Middle East crude prices were also affected 
by reductions of 15 cents per bbl. Heavy fuel oils have been 
cut 38 per cent and distillates 20 per cent during the last 
5 months. 
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Comparative Statistics, April, 1949 Drilling and Production Statistics 
All figures are computed on a Bureau of Mines’ Basis* 
— April | March | April |Thisyear|Last year] Percent 
April | March | April |Thisyear|Last year| Percent = 1949® | 1949® 1948 _| to date | to date | change 
1949® | 1949@) | 1948 | to date | to date | change Wells drilling.............. 4,520) 4,330} 4,480) 4,520) 4,480) + 1 
-_— Kee — 7 179342| 191,168] 191,018| 749.127| 756,597 , Total wells drilled.......... 3,147 2,911 2,892}. 11,754) 10,905) + 7 
Total supply, all oils........ 5 , , , 5 =e 
Daily average............ 5,978] 6,169| 6,367| 6,242| 6,252 — | Ta tan ie Gee ae ie 
Total demandt, all oils......] 184,242} 217,157| 182,950] 771,470] 757,788] + 2 Bee Bl a ee ee te 
Daily average......-..... ac ML ng Mes oes Bae Percent dry............. 22.5| 23.4] 22.6] 22.3} 30.4] +1.9 
Change in stocks........... —4,900] —25,989} 8,068] —22,343] —1,261 Service wells............... 125 103 160 465 681) —32 
Pe Wildcat wells....... “eee 562 504 459 2,000 1,733} +15 
Crude supply®............. 161,300} 173,630} 174,266} 678,759) 686,327) — 1 | age aS 102 98 57 338 234) +45 
Daily average...........-. 5,376 5,600 5,808 5,656 5,672 Gas Ce ae: 13 19 25 51 84 —39 
RE enna: 447 387 377 1,611 1,415} +14 
Crude demand}............ 161,300} 170,646) 173,928) 667,186) 682,475) — 3 Per cent dry............. 79.4 77.0 82.1 80.5 81.7) —1.2 
Daily average.........-.- 5,376 5,504 5,797 5,560 5,640 
Conde whoche.........-..+0 271,200| 271,200} 234,506} 271,200] 234,506] +16 By State 
Days supply..........-.. 50 50 40 50 40 
Mataial-qaecline peediciion.| 25000) sheen) stigma] sngerl ezaes| 46 | Wetecelied Gaclowricn)...| Seem 3008) rae, hae) nee) +00 
Daily average...........- 434 420 389 426 391 Arkansas. .............205. 37 28 21 92 99} —7 
; Ne Calif i‘ 1 16 885| — 5 
Motor fuel production......| 76,670| 76,540| 74,219| 305,346| 287,574 +6 | California................. i i ee a ire 
Daily average...........- 2,555 2,470 2,474 2,544 2,376 Kansas AI OR 2974 226 196 932 801 +16 
SP One 143 153 178 666 601 10 
Gasoline yield per cent......] 43.3] 40.2} 40.2} 42.0 40.2) +1.8 | yguaipe T . po i Ce Baty 
N RR eae 7 1} —18 
Motor fuel demandf....... 81,740] 73,132| 75,838] 283,544] 268,468) + 6 Oklahoma Sparro aaa Pr a re Lio] 43 
Daily average...........- 2,724 2,360 2,528 2,363 oe - 0 ee 1,049 1,192 975 4957 3433] +24 
Other ee eee 651 ‘572 601 2,366 2,329; + 2 
Motc l stocks...........] 124,410} 129,480) 109,829] 124,410) 109,829) +13 - , : = 
gies . insane 45 56 43 45 43 Wildcats drilled (incl above) . 562 504 459 2,000 1,733) +15 _ 
: II Ss ok0. o'c-o css cn ce 6 5 8 17 30} —43 
Fuel oil production......... 63,360| 68,550} 68,456| 270,944 284,902] — 5 ital 34 4 33 165 104] +59 
Daily average.....-... ‘ 2,112 2,211 2,281 2,258 2,354 Mieiat as ott ts A 27 20 25 100 109} — 8 
SS as a ee ||| i er ere 9 42 26 14 11 26 
Fuel oil demandt...........| 66,670] 98,927] 71,540] 337,925] 335,192] + 1 Bee Satter tees = < 7 = nl is 
Daily average......... 2,222) 3,191] 2,885) 2,816) 2,770 Mississippi................ 3 12 5 30 30} 0 
e ‘i a N BRE Oi aineaw tas 47 
Fuel oil stocks..........-.-] 90,900} 89,210) 77,815] 90,900) 77,815) +17 hed 70 “a 6 oat 249 key 
Days supply. .....-...--. 4 28 32 a 32 oe RRO REA 270| 269 209} 837; 747, ~ +12 
Refinery still runs..........| 156,100] 168,900] 166,198] 653,735] 655,015] 0 | Otherstates..............- 6 
Daily average..........-. 5,203) 5,450) 5,540) 5,448) 5,413 Daily crude production... 4,936] 5,150] 5,484) 5,211) 5,381] — 3 
All refined stocks........... 312,200| 317,100) 265,033} 312,200) 265,033} +18 iabeiiten ARERR? 82 83 86 84 86 gogo i 
Days supply.....-.------ & a = = a. California. 223222222 944] 951] 943] 945] 9386] + I 
Current Crude Oil Prices Kamae) aba aon] ata] a6 B80] 2 
Louisiana....... $2.62 | Basic crude orices: EE I ae 509 510 487 515 478} +8 
U.S. Average...$2.54 | Arkansas....... 2.43 | Oklahoma-Kansas (36 gr.)..... $2.57 Mississippi...............- 108 107 122 109 118} —8 
Texas 2.61 | New Mexico.... 2.40} Texas Gulf Coast (36 gr.)..... 2.36 WR PENEIN 525 cesses 135 136 131 134 128) + 5 
California...... 2.42 | Mississippi...... 2.42 a oo ces Se sissies 2.65 OS SS er re 403 400 419 414 404) + 2 
Oklahoma. . 2.65 | Tem. ;......6.. 2.76 | West Texas (36 gr.).. etch accent enue yeas 1,940 2,170 2,456 2,192 2,408} — 9 
Kansas... 2.62 | Other states.... 2.90] California Signal Hill (26 gr.)... MR oss. Regen anaes’ 112 120 143 120 141] —15 
Pennsylvania, Bradford. ..... . Te eee 222 202 221 232 219i +6 
*Unless otherwise stated all figures represent thousands of barrels. ®-Preliminary. ®Includes domestic production and imports. 
tTotal demand, including exports. Note—March and cumulative data revised to reflect changes in reporting by U. S. Bureau of Mines. 
Preliminary estimates based upon data supplied by American Petroleum Institute, U. S. Bureau of Mines, State Agencies, and other official sources. 
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A: if having the deepest well in the world were not dis- 
tinction enough, Wyoming is further noted for being 
the home of one of the most amiable and altogether human 
rock tappers in the entire rock tapping profession. This rare 
individual, to wit, Dr. Horace D. Thomas, Wyoming state 
geologist, recently spoke for the benefit of the Dallas Geo- 
logical Society, and literally rolled the Brunton Compass 
beys in the aisles with his informative and diverting ad- 
dress. It appears that he is a graduate of University of 
Wyoming, at which institution he is now a professor. From 
Wyoming U he went on to Columbia to gather in a Ph.D., a 
Phi Beta Kappa key, and sundry other knick-knacks. Along 
with his professional duties he sometimes acts as consultant. 
He was selected by AAPG as a speaker on the Distinguished 
Lecture series and is making the rounds in the Mid-Conti- 
nent area. 

There is some question apparently as to whether on jobs 
he did for various oil companies, his primary search was for 
oil, or for a lady who could cook and fish better than he 
could. The prof is tops with a basting ladle; builds enticing 
column of laminated flapjacks; and the “big fisherman” 
himself runs a bad second when it comes to luring a moun- 
tain trout into a mess of egg batter. In 1942, he found a lady 
who could well match his culinary and piscatorial cunning, 
and, of course, they were married. Now, Dr. Thomas can 
devote some of his time to geology in the comfortable knowl- 
edge that the skillet and the flyrod are in capable hands. 


. L. “Bob” Minckler, prexy of General Petroleum Cor- 

poration, is now ensconsed in his new quarters in the 
west’s biggest and most modern office building, in Los Ange- 
les, and is as proud as a peacock with a redecorated tail. 
Indicative of the fact that he never lost his equilibrium or 
his regard for the feelings of people, in all the excitement 
that prevailed, was the manner in which he handled the 
“building queen” contest. First, it was intended to select a 
lone queen; then it was thought better that out of some 
forty eandidates seven be chosen—one to represent each of 
the Company’s various operating districts. After the voting 
was all over, Bob Minckler invited the girls to a dinner at 
the California Club. The winning girls? No, the losers. He 
dined them lavishly; paid warm tribute to their beauty and 
intelligence; lauded their contribution to the healthy growth 
of the organization; and finally presented each one with a 
gold watch, suitable inscribed. 

The seven winners were being feted all over the place 
anyway, and we'll bet four dollars that the other lassies will 
remember this swell executive gesture for many a long day. 
Incidentally, we were about to leave the building, after a 
grand evening with the discivles of Pegasus, when Clarence 
Beesemeyer came along, brimming over as usual with friend- 
liness, and invited us up for a more intimate examination of 
his sumptuous quarters. Rare prints of pugnacious looking 
fighting cocks adorn the walls of his tastefully decorated 
and beautifully furnished suite, which, by the way, includes 
a fine sun porch. To this no doubt Mr. Beesemeyer will re- 
pair when the sun returns again to Los Angeles. 


oO” of the intriguing village of Houston, via DNS (Dog- 
house News Service) comes word of a transplanted 
Canuck, now a U. S. citizen, who is making quite a name 
for himself thereabouts. His complete handle is Crawford 
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Monroe Rosebrugh, which indicates that his nationality 
might be Scotch and soda with the Scotch slightly dominant. 
Anyway, the superfluous syllables in the name have been 
jettisoned by his friends for a cryptic “Rose,” and under this 
lightened load the bearer walks with a sprightlier step and 
a jauntier mien, just like people do in books. Although born 
in the quiet pastoral region of Kent County, Ontario, Can- 
ada, where a trip to Toronto is considered a memorable ad- 
venture, Rose came into the world a hopeless victim of the 
wanderlust. Hence, as soon as he was old enough to indulge 
this travel penchant, he took off into the wilds of Texas, 
attached himself to Gulf Oil Corporation, and has since 
found ample outlet for his ambling proclivities. 


Experting in pipe line design and construction he has 
journeyed extensively in South America, the Near East, and 
many parts of the United States “never before trodden by 
the hand of man.” Rose is at present chief engineer in the 
Houston pipe line division of Gulf Refining Company, and is 
also president of Project 5 Pipe Line Corporation. When 
things slacken off and there is no activity among the dynes 
and poises, he slings a rifle over his shoulder and goes off 
into the woods, hunting—hunting new places to lay pipe 
lines. 


nother Houstonian of whom we hear proud tidings is 
John Lee Irvin, known to his intimates as Lee, and a 
highly respected and withal successful son of the Lone Star 
State. Lee was bern in Victoria, Texas, and his forbears 
were a mingling of English and Scotch-Irish gentry. As we 
figure it, the Scotch placidity and the Irish pugnacity cancel 
out, leaving him the courteousness of the English, which 
should make him rather easy to get along with. On April 1, 
1949, he was appointed general manager in the Houston 
pipe line division of Gulf Refining Company, replacing 
N. H. Perry, retired, and on that boost to the very pinnacle 
of pipe line prestige, we offer our hearty congratulations. 
We understand that away from the pipe line he finds diver- 
sion in working a sandy-land farm in the vicinity of Hous- 
ton. Perhaps it would be more correct to say that he owns a 
farm which he allows to work itself. Lee merely goes out at 
sporadic intervals and harvests the various crops that a gen- 
erous nature has provided for him. He plants not, neither 
does he till. The project, thus, has an attractive element of 
surprise—nobody knows what the agricultural gremlins are 
going to produce next, least of all, Lee. A hard day’s work 
may be rewarded today with a hatful of disintegrating 
goobers; tomorow it may be a sack of variegated burrs. It 
is the uncertainty of the thing that makes the fun. We ven- 
ture to suggest that the idea might be passed along, and that 
a book, entitled, “Accidental Farming,” might help to make 
the adventure profitable as well as pleasant. You remember 


“The Egg And I.” 


W: have learned from devious sources that Ralph T. 
Zook, a leading independent producer of Pennsylvania; 
expert in water flooding; and director of the North Texas 
Oil & Gas Association, among other things, was recently 
made the recipient of his first pair of cowboy boots, and now 
needs only a ten gallon hat and a cayuse to give Roy Rogers a 
run for his money. Buckboard Zook, as he is now known in 
cattle branding circles, became the owner of the aforesaid 
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MEN WHO USE IT SAY: 


"Ves Jer Zaller” 


New Bedford Cordage is made from the highest grade manila fibre 
obtainable . . . with the most modern and scientific methods employed 
in its processing. This combination of high quality material and work- 
manship is one of several reasons why men who demand the best 
have come to depend upon New Bedford Pure Manila for nearly 


a century. 
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brogans at a little private seance, engineered by George 
Wagner Dimrock, retiring president of the N.T.O.&G. As- 
sociation, and is not quite accustomed yet to the high heel 
sensation of constantly walking downstairs. However, the 
inside hop on the deal is that Mons Zook has pined since 
boyhood for the yodeling life of a ranch hand, and actually 
the manufacturer of the boots had his measurements all 
stashed away when George Dimrock went to order them. 


It seems that some time ago Ralph Zook was all set to 
break out in broncho busting regalia, but Mrs. Zook did so 
much fun-poking at his ten gallon hat that he weakened and 
cancelled the order. So, in one fell swat the “raddio” lost a 
fine prospect for a yippy-ay-aye program, and the oil in- 
dustry regained one of its most effective and best informed 
producers. However, it is quite possible that having now 
acquired the Tom Mix elevators in a perfectly legitimate 
way, he may any day decide to brave the slings and arrows 
of wise-cracking fortune, and sally forth into the open with 
pangling spurs, a tinkling guitar, and ten gallons’ worth of 
top dressing. . 


WW: were interested no end to foregather at the Los An- 
geles Town House early in April with sundry oil digni- 
taries and gentlemen of the press, to preview Reese Taylor’s 
baby—Prospects Unlimited—the televised edition of Union 
Oil Company’s annual report. This was the second year of 
the presentation, and so far as we know, Union is still the 
sole exponent of the TV system for this particular purpose. 
However, we predict that it won’t be long until others catch 
on. We can’t imagine any business executive seeing and 
hearing this telecast without immediately asking himself, 
“Why don’t we do this?” Having seen the first TV attempt 
last year, we were vastly impressed by the improvement in 
this one. It showed up in every department—even in the 
stage presence of the principals. We were also a bit flattered 
because many of the suggestions we had made after seeing 
the last one was incorporated this time. It was an excellently 
integrated story from beginning to end, presented by the 
actual department heads, with flashbacks to the departments, 
to relieve the tension on the speakers and give a better under- 
standing to the audience. The presentation was as lucid as it 
could well be, and it claimed our full attention without a 
struggle. 


A point of special interest was that almost without excep- 
tion the executives who performed the leading roles were 
just bright young people hoping to get along, when this 
reporter first tied up with Union Oil Company in 1923. We 
started in the research lab on the same day as Bill Stewart 
and in about the same capacity; Cy Rubel was a young 
petroleum engineer at Dominguez; Art Stewart was still at 
Harvard. Harold Sanders didn’t start until three years 
later as a clerk in the treasurer’s office; Basil Hopper was 
just another chemical engineer in the development depart- 
ment; Frick Gibbs was a junior engineer down at Wilming- 
ton; Sam Grinsfelder was a geologist up in Denver; Tony 
Newhoff was assistant cashier in Sacramento; Speedo Swift 
was winding up at U.S.C.; and Irving Hancock was an 
auditor or something of that sort in the accounting depart- 
ment. These men are now all executive officers of the Com- 
pany, which ought to be good ammunition for the free enter- 
prise campaign that Reese Taylor has so relentlessly waged 
ever since he came over into the oil industry. 


FE? Turner of Madisonville, Texas, has been prominent in 
oil well drilling circles in the Southwest;for lo these 
many years. He has fared far afield in his search for black 
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gold, and now it has been found virtually in his own hip 
pocket. That is to say, in Madisonville, not a stone’s throw 
from his old home, if you get a good pitcher to throw the 
stone. That’s the way it usually goes. The local folks hang 
on waiting for the break until they get tired, then a stranger 
comes in and makes a cleanup. At the monthly binge of the 
Petroleum Pen Pushers in the Biltmore Hotel, Los Angeles, 
in April, Oscar Shove, the public relations smoothie for 
Shell’s Los Angeles area, came convoying a distinguished 
visitor from London, England, in the person of Philip de 
Veulle, of Shell Petroleum Company’s trade relations de- 
partment over yonder. 


On inquiry we discovered that this estimable chap was 
making a jaunt around the company’s oil-producing terri- 
tories in the U. S., Venezuela, the Near East, and the Far 
East. He hails from Jersey, one of the Channel Islands, and 
we particularly noted that he did not pronounce it “Joisey,” 
although he said that from it the state of New Jersey takes 
its name. He is especially interested in the history of the 
Islands, which remain today self-governing under the pro- 
tection of the Crown, with a process of government that is 
even older than that of Britain itself. Jersey, by the way, is 
famous for early potatoes and tomatoes, and for a breed of 
cattle that is a very liberal giver. 


Which concludes our geography lesson for today—you 
lucky children! Meantime, we wish Monsieur de Veulle, 
“Bon voyage et bon santé” and just in case his French ances- 
try is too remote to enable him to understand such complexi- 
ties, we also toss in a rousing, “Cheerio!” 


BY way of last minute roundup, Russ Green, prexy of Pe- 
troleum Production Pioneers, with the help of Joe Rob- 
inson and Pen Penfield, is completing preparations for a 
Pioneer whingding to dwarf all prior whingdings. It is to be 
held at the Shell Barbecue Pit in Wireline Canyon, Brea, 
California, May 21. We have word from H. John Eastman 
that he is in Denver, Colorado, recuperating from a broken 
leg. George Prussing writes from Washington, D. C., that the 
old war congestion hasn’t been reduced much, and that he 
would give a sizable farm to be home in La Crecenta. Hopes 
to be there before this goes to press. Carl Good, ex-Barns- 
dall purchasing biggie, left April 13 for a trip to Europe— 
will visit England, France, Holland, Italy and Luxembourg. 
Will return to New York about June 13 and thence imme- 
diately or a little sooner to Los Angeles. Last but not least, 
Neil Needham, the lands and leasing consultant, is now avail- 
able to his downtown friends at Room 700 in the Subway 
Terminal Building. 


ithout exhibiting any further qualifications, a man 
W with a moniker like McAvoy McLeary is already fa- 
mous. However, the owner of this lusty Celtic cognomen, 
recently retired from Shell Oil Company producing depart- 
ment at Signal Hill, has several other plausible claims to 
fame. Before throwing in his lot with the petrolic people he 
toured the world for four years with the Barnum and Bailey 
circus, as a trombone player— and was paid, no doubt on a 
sliding scale. Tsk! Tsk! He began his oil career with Shell 
in the wilds of Coalinga, and quickly attracted the Robert 
Ripleys of his day because of his amazing dexterity with a 
steam hammer. There was once a skeptic who didn’t believe 
that Mack could lay his watch on the anvil and crack its crys: 
tal without otherwise injuring it. Mack bet him $100 that 
he could. He did—and collected! He used to light matches 
with the hammer—not allowing its face to touch the anvil— 
just to keep his hand in. Indeed, if all the reports about 
McAvoy McLeary are true, then Paul Bunyan was a sissy. 
Mack now dvotes a fairish part of his time to panning for 
gold, and is in danger of achieving new fame as a leading 
pan American. 
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From The Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry. 








on farms— 
IN INDUSTRY—IN OIL FIELDS—IN 


FORESTS—AND ON THE HIGHWAYS! 


@ Here’s steady, economical power for a 
better day’s work, day after day, year after 
year. Here’s power with a pedigree of per- 
formance backed by Chrysler Corporation 
skills and techniques. Whether it be in trac- 
tors that tend crops for the world—or in : ; 
powered equipment serving a hundred varied aoe 

‘indian Aeeadin Industrial Engines and MODEL INDUSTRIAL 5 
Power Units prove their dependability on the 
job! It will pay you to get the facts on the 
entire Chrysler Industrial line. Just write... 


$1X CYLINDER 


Bore 344”. Stroke 4%”. 217.7 cubic inches dis- 
placement. Engine assembly comes equipped 
INDUSTRIAL ENGINE DIVISION, CHRYSLER CORP. with 6-volt electrical equipment, 4-speed trans- 


mission, 19” four-blade suction fan, dustproof 
12200 E. JEFFERSON, DETROIT 31, MICHIGAN distributor and oil (lair cleaner. Generally 
used in powering tractors and other mobile 


industrial units for economy and dependability. 
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INDUSTRIAL ENGINES AND POWER UNITS 
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Wanted: Copies 


To The Petroleum Engineer: 


In the March 1949 issue of The 
Petroleum Engineer there is an in- 
teresting article entitled “How Exact 
is Gas Metering?” by Lloyd K. Beach, 
Page B-54. I noticed in his bibliogra- 
phy that one of his references was an 
article entitled “Effect of Hydrogen 
Sulphide on Coefficient for Orifice 
Gas Meters” that was also written by 
him, and appeared in the March 1946 
issue of The Petroleum Engineer. I 
am very interested in obtaining a copy 
of this second article, and if you have 
an extra one, I wonder if you would 
please send it to me? 

R. T. Wright, 
El Paso Natural Gas Company, 


Jal, New Mexico: 


To The Petroleum Engineer: 


One of the articles in the March 
issue of The Petroleum Engineer has 
prospects of being a very useful ref- 
erence article to help in the instruction 
of compressor station operators. This 
article was entitled “Checking Gas 
Engine Performance with Manifold 
Vacuum Gage,” by Alva C. Smith, and 
begins on Page D-72. Is it possible to 
secure reprints of this article? 

J. B. Eaton, Jr., 
Texas Gas Transmission Corporation, 
Memphis 3, Tennessee. 


To The Petroleum Engineer: 


We would like very much to have 
several copies of the article written 
by E. L. Klinger in the January issue, 
which covered “Ton Mile Data on 
Wire Rope for Rotary Drilling.” 

We thought this article very inter- 
esting and it has interested our cus- 
tomers in the proper care of wire rope. 

R. S. Bond, 
French Tool and Supply 
Company, Inc., 
Odessa, Texas. 


Editor’s Note: When available we 
are glad to send reprints or tear sheets 
of desired articles. 


Down to Cases 


To The Petroleum Engineer: 


| was very much interested in your 
article in the February Petroleum En- 
gineer “Solve Fuel Problems by In- 
creasing Power Efficiency, Engineers 
Say” (Arch L. Foster, Page C-31). 
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This is a noble thought but the history 
of the industry is all against any re- 
sults being obtained. 


Every improvement in gasoline en- 
gine efficiency has been used to im- 
prove the performance of the auto- 
mobile, not to reduce gasoline 
consumption. The cars today use more 
per mile than the Model T Ford. In 
particular, no advantage whatever has 
yet been taken of automatic transmis- 
sions to save fuel. To make any ap- 
preciable saving in fuel, the automatic 
transmission must be used with a 
smaller engine in such a manner that 
the engine runs at full throttle or near 
full throttle most of the time. That is, 
to save fuel the automatic transmis- 
sion should supply the flexibility and 
freedom from gear shifting now given 
by over-size engines. 

The reason for this lack of sincere 
interest in fuel economy is given in 
your article. Even at the present high 
price of gasoline, fuel costs are less 
than one-third of the total cost of op- 
erating an automobile. Compared io 
all the other expenses of running a 
car, possible gasoline savings don’t 
look large and the public won’t nay 
much for them and won't sacrifice 
speed, getaway, and comfort, or at 
least that is what the automobile build- 
ers must think, judging by the cars 
they build. When one of the major 
car builders brings out an economical 
line, I will believe they are sincere 
about saving gasoline. 

George Gibson, 
San Francisco, California. 


Ideas and Gossip 
From South America 


To The Petroleum Engineer: 


In recent years I have been re- 
minded of the difference in time and 
money spent by the major companies 
in the initial stages of acquiring and 
exploring foreign oil properties, over 
what it formerly cost those independ- 
ent operators and promoters who pio- 
neered such operations in the past. 

The chain of command that leads 
through these great industrial bu- 
reaucracies slows up decisions, excites 
political cupidities, and often only 
serves to protect the heads of various 
departments from the responsibilities 
of making decisions. 


It seems to me that years of prepara- 


tion and millions of dollars could 
sometimes be saved by short-circuit- 
ing some of these maneuvers. Afier 
preliminary geological reconnais- 
sance, why should not exploratory 
drilling be carried on simultaneously 
with the acquiring of additional de. 
tailed geology, one supplementing the 
other. After all, the history of the oil 
industry in its early phases in all 
countries, shows that the bringing in 
of new reserves has never waited upon 
the issuance of a U.S.G.S. bulletin or 
professional paper. 


However, the speed with which a 
geologist can reach his field of opera- 
tions these days is breath-taking. The 
first time I went over the Andes in 
Peru, it took me thirty days before | 
could start work; and then almost as 
long to get back to Lima; after which 
there was still a two week steamer irip 
to New York. Nowadays, one can be 
in Lima in twenty-four hours more or 
less from New York; and another six 
hours or so be dropped down in 
Iquitos on the Amazon: Of course, if 
the geologist is constituted as I am. 
he will hate every hour of these flights, 
and then go and do the same ihing 
next time: 


Well, I left Washington one morn- 
ing, and landed at Balboa about five 
o’clock the next morning; after having 
passed through a series of high elec- 
tric storms over Cuba, Jamaica and 
the Isthmus of Panama, all at night. 
As I had not previously secured a 
Peruvian visa, I laid over at Balboa a 
couple of days to catch my breath and 
fix up my passport. Then I took a nice 
slow DC-3 flying on what they «all 
the “milk run” and stopping at Cali 
in Colombia, Quito and Guayaquil in 
Ecuador, and Chiclayo in Peru, all by 
daylight. Almost all of the intervening 
territory I had been over in years past 
by dugout canoe, horse and muleback, 
launch, foot, automobile, river steam- 
er and perhaps other ways. In some 
places, I knew if we suddenly had to 
come down how hard it would be to 
get out alive from the underlying 
scenery. 


I landed at Lima that evening with 
a bad bronchial cold and a fair tem- 
perature; went to bed in a suit of 
woolen pajamas and under four blank- 
ets. With the help of the efforts of an 
Italian medico, I came out in the July 
fog of the Lima streets several days 
later, and began to feel normal again. 
The weather was similar to that of 
Pittsburgh during the smog season: 
although one could see across the 
narrow streets. My medico, inciden- 
tally, was a refugee who had been 
Mussolini’s personal physician before 
that character’s sudden end. 


A few days later I took another 


THE PETROLEUM ENGINEER, May, 1949 





¥y 


What time is it by Your Packings? 


Time is an important factor in packing ap- 
plication—for instance, take delivery 
time. Fast processing of a packing order 
makes all the difference between uninter- 
rupted production and costly downtime. 
That's why Cook's established policy is to 
give fast service on all packing shipments. 
By a highly efficient production setup, 
complete assemblies are shipped in a 
matter of days—repair parts in a matter 
of hours—both depending on the quan- 
tity and the type of material. 


Then, there's the time element of 
packing life. Countless case histories 


show that Cook Packings give years of 
satisfactory performance even on severe 
service. units. 


Finally, there's timeliness of design 
and materials. Cook has continuously 
pioneered engineering, metallurgical and 
manufacturing developments so essential 
in anticipating the demands of all industry. 
As a result, there's a Cook Packing for 
almost every existing temperature and 
pressure requirement in almost every class 
of industrial service. 


So, ask yourself what time it is by your 
packings? You'll answer “on time, all the 
time'' if you use Cook Metallic packings. 


MW 





Sealing . 
Pressures 


© LEE COOK 


LTIMORE BOSTON 
: MOBILE NEW ORLEANS 
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the hard work out of pipe cutting 


@ Eficiency-balanced for extra ease of work, Ri@aib Cutter 
is a natural for fast clean cutting of all kinds of pipe and 
conduit. Special malleable frame won’t warp — one-piece 
thin-blade tool-steel cutter wheels always track perfectly, 
leave practically no burr. Every cutter factory-tested. Your 
choice of 5 sizes to 6” pipe; also 4-wheel short handle 
cutters to 4” for tight quarters. For speedy cutting with 
least effort... buy Rimatp Cutters at your Supply House. 
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LETTERS—continued 


plane, also a DC-3, which had 34 corn- 
bat missions in the South Pacific 
chalked up in the cockpit. It was a part 
of the U. S. war surplus equipment 
which had been bought by the local 
airlines in Peru, and is now flying 
over some of the most startling scenery 
anywhere in the world. We landed at 
Puerto Maldonado, on the Madre de 
Dios River, just northeast of Lake 
Titicaca. The planes on this run only 
carry passengers incidentally, their 
cargo consisting principally of crude 
rubber and brazil nuts one way, and 
gasoline and general merchandise the 
other. They had a certain amount of 
competition from the Peruvian mili- 
tary planes, whose pilots keep in train- 
ing by patrolling all this back country, 
and also carrying a certain amount of 
freight and passengers. 


The day after I arrived at Maldo- 
nado, in the midst of a warm and 
humid tropical rain forest only a few 
hundred feet above sea-level, a cool 
dry wind started to blow from the 
south. The temperature dropped from 
about 85 deg F to almost 40 deg in a 
few hours. The wind howled, we had 
a few spits of rain, and then the skies 
cleared and we had a typical blue 
Texas “norther,” but from the south. 
With the orange and banana trees 
around the town, I could easily im- 
agine myself back in the Rio Grande 
Valley in Texas. This blew out in a 
couple of days, back to tropical 
weather. Apparently these “northers” 
are a rather frequent occurrence down 
there in the winter (our summer) and 
blow in from the cool Argentine 
pampas, the latter their equivalent of 
the Canadian plains where our own 
weather starts. 


I chartered one of the Peruvian 
Army’s DC-3’s and had a birdseye 
view, accompanied by an old guide 
and Indian trader with his rifle and 
machete (fortunately not used), and 
a little Spanish priest who wanted a 
look-see at some of the primitive bush 
villages we flew over. He expected 
later to be assigned a lifetime job of 
working among these aborigines. He 
paid his fare with six mouldy Brazil- 
ian cigars, a great rarity in that town, 
but a part of my daily ration. I later 
took the same plane back to Cusco, 
flying over the cordillera seated on 4 
lot of crude rubber, with everybody 
sucking oxygen while the crew took 
a shortcut over the range without 
bothering to hunt a low pass. 

In Cusco the Peruvian Government 
has built a tourists’ hotel, whose 
architect has embodied ideas from the 
Fonda in Santa Fe, New Mexico, with 
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ORE POWER FEWER UNITS 
me LESS WEIGHT LESS SPACE 


;_ (VERY day sees more and more General Motors Series 71 Diesels ix 
going to work in offshore drilling. 27 GM Series 71 Diesel engines supply 


over 3300 horsepower for drawworks, 

Pe ° ‘ r pumps, rotary table, compressors and light- 

ese rugged 2-cycle Diesels pack great power in sensible size and _ ing on Stanolind Oil and Gas Co. plat- 
a : ‘ ° form rig #8—23 miles offshore from Sabine 
ight. This saves costly deck space—cuts time and expense in Pass. Texas. 


dling and rigging up. 


xible factory-built multiple engine units fill virtually every power 
‘ool (quirement. Choose from “Singles,” “Twins” and “Quads”—43 to 
10 continuous B.H.P. Write for particulars. 


aT ‘ > <a . A battery of 3 GM Diesel “Quads” 
own ay oe "a Ss * ead: powers Bethlehem 950 drawworks and 
and i ee? 4 vel 2 ste a 4) tat pt pump on the Standard Oil and Gas Co. rig. 


vian 
seye 
uide 
and 
and ~ 
ed a — : Compactness, safety and dependability 
eal . ta _ make GM Diesel Marine engines a natural 
2 SA Se choice on crew boats, tugs and other craft 
-_ ij Fat ‘o -_ supplying offshore rigs. 
; ae : _ 
. He 5 
-azil- : 
own, , : . ‘ 
later % : Converted LST and modified piling rig with 6 GM Diesel “Quads” are the answer 
18C0. = for another large oil company. Two “Quads” on platform power the drawworks 
: (upper left), four on the vessel power mud pump and cementing pumps (above). 
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body M “71” Diesel “Quads” power Emsco 


took 1600 drawworks and mud pumps on Barns- DETROIT DIESEL ENGINE DIVISION 


‘hout dl-Seaboard-Callery G Hurt’s new type 


























f i SINGLE ENGINES... P. DETROIT 28, MICHIGAN E UNITS... Up to 800 HP. 
marine barge, drilling in Breton Sound ere 7 eas ne 
_" f Louisiane Gulf Coast. GENERAL MOTORS DIESEL 
— POWER 
n = NERAL MOTORS CORP., DIESEL ENGINE SALES, PETROLEUM INDUSTRY, 1504 Philtower Bldg., TULSA 3, OKLA. 
wi ; 
oe Machine & Supply Co, GREAT BEND, KANSAS (Decler) Stewart & Stevenson Services Inc., HOUSTON 11, TEXAS George Engine Co., NEW ORLEANS 18, LA. 
Prien Valve Repair Co., SHREVEPORT, LOUISIANA Seitz Machinery Company Inc., BILLINGS, MONTANA Empire Machinery Co., Ltd., ODESSA, TEXAS 
7 949 *™ Machinery & Engine Co., ST. LOUIS 10, MISSOURI Anderson-O'Brien Co., LOS ANGELES 21, CALIFORNIA Gehring Equipment Co., CASPER, WYOMING 


Coast Engine & Equip. Co., BERKELEY, CALIFORNIA Diesel Power Co., OKLAHOMA CITY, OKLAHOMA Mountain Tractor Co., MISSOULA, MONTANA 


DIESEL BRAWN WITHOUT THE BULK 
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those of Mr. Statler. The food is als wert 
(: () j a sort of compromise between tha! of “pai 
a Peru and the ideas the management 











thei 
has gathered from the complaints of righ 
the dollar-laden tourists from he do r 
States, including Chase & Sanborn’s the 
coffee. That evening, fortified hy a 1 
couple of pisces, I asked the waiter 
for one of the non-hamburger items sist 
on the menu. He tried to substitute os 
something else and in disgust. | tte 
slammed out of there without eating. ‘a 
I walked up to the Plaza in a cold driz- : 
zle, and finally found an establish. - 
ment labeled “Salon de te,” or Tea Fa 
Room. It was the only place where | Jac 
did not see either burros or llamas ell 
tethered outside, so I went in. Several il 
of the local bloods were shaking dice tad 
for the drinks and after a while a om 
cholo waiter showed up and told me om 
that the regular meal was all gone. rom 
but that they still had leg of mutton. 1 
I tried to compromise on something Oh 
else; but that was all there was so | Pit 
had it, tough and cold as it was. As | “a 
was gnawing away, trying to distin- Th 
guish the meat from the bone, | or- ‘ 
dered tea, which would presumably an 
be hot. It must have been the first time hes 
anyone had ever ordered tea in this ” 
tea room, and it took a conference on wif 
the part of the waiter and the pro- x 
prietor and his wife to finally produce ved 
a cup of hot tea. Meantime I was = 
shivering with cold, having just ar- Hs 
rived a few hours before from the ” 
tropics, and this was nine o’clock at 
night in a mountain city at 9500 feet day 
above sea level. The earlier heat en- Up 
gendered by my argument at the a ¢ 
hotel had long been dissipated so | Jus 
went quietly back to bed to keep ove 
warm. | left the next morning for the 00 
coast, again over the bleak Andes at WI 
22,000 feet in a DC-4, landing on in- 16. 
struments in a ground fog at Lima loy 
about an hour late. ra 
They are a hardy race, these Peru- Or 
vians. There is a little club of young ail 
sportsmen who have an establishment , 
on the coast near Lima which they a 
call the “Waikiki.” The Humboldt ts 
Current skirts this coast, on the way a 
from the Antarctic, bringing with it ay 
a cold wind from the same region. a 
These young fellows go down at mid- Di 
day, strip to a breech-clout, and ride th 
surf boards back and forth from a ie 
cobbled beach under the cliffs. No sun “- 
ORDER BY TRADE NAME FROM YOUR LOCAL SUPPLY STORE at that season, with cold water and a i 
cold wind—I had a hard time keep- nee 
ORIGINATORS AND PIONEERS OF STEEL UNIONS SINCE 1912 ing warm on shore all dressed in th 


h lens. Hawaii like 

9 MOR Ue OR BWR this, os I can testify; but many of Jy, 
Te a ee Ae Se ERE Gopee 6 ‘nese Peruvian lads in Lima coms 
¢ from Cordilleran cities like Cusco and 
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LETTERS —Continued 


have never seen a building with cen- 
tral heating. The old conquistadores 
were a hardy lot, nurtured in the 
“pais dure” of Castile in Spain and 
their descendants seem to be doing all 
right. But even the catarrhal English 
do not go swimming in the Channel in 
ihe winter time. 


1 met Jack Lewis at the Hotel Boli- 
var in Lima. He is with the Brantly 
outfit, and had just come up from 
Buenos Aires. We were in the sala one 
afternoon, having tea or sumething, 
when several ladies came in whom 
Jack had met on the norihbound 
plane. They came over to our table at 
Jack’s invitation and I was introduced 
as another geologist. They were all 
prepared to rave about the romantic 
aspects of our profession, and I sus- 
pect that Jack had already built up 
this phase of our occupation. One of 
them said she had once known a pro- 
fessor at the University who was an 
oil geologist, by the name of Johnson. 
Oh, yes, I said, you-all come from 
Pittsburgh. They were very much 
surprised at my remark, especially as 
I had said I was from Texas. It then 
turned out that they were all teachers 
from the Pittsburgh high schools, and 
had known Professor Roswell John- 
son (my former partner) and his 
wife, and also several close friends of 
my own wife. They left a few days 
later, but I felt a little nervous in that 
interval in choosing my drinking 
companions. 


I had to stay around Lima for some 
days before taking off again for the 
Upper Amazon. This time I was with 
a couple of other geologists who had 
just come in from Colombia. We flew 
over a 14,000 foot pass at about 14,- 
000 feet, to avoid icing conditions. 
While normally the ice is found above 
16,000 feet, it occasionally drops 
lower, and had brought down a 
couple of planes on this route a few 
days previously, on emergency fields. 
On our way back later we carried an 
aileron and wing tip of one of these 
planes, back to Lima for repairs. But 
we got over and later came back with- 
out other incident than being lost for 
an hour or so between the ranges in 
a heavy rain storm. The windshield 
wipers were not working and both the 
pilot and copilot had their heads out 

€ side windows watching for hills 
and tree tops. I had wired ahead a 
couple of weeks previously for a 
aunch to meet us on the river. It 
was four days late in arriving, but in 
the meantime we found that the dis- 
trict where we were headed had 
weekly plane service. There are half a 
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and 


to 
PREVENT GALLED 
THREADS 





Unless thread compounds 
are treated very much like 
physicians’ prescriptions, they 
don’t contain all properties 
required for complete protec- 
tion against galling. A haphaz- 
ard mixture won’t do the job. 





At WECO, thread compounds are treated like pre- 
scriptions. Carefully selected materials, each chosen for 
its ability to perform a certain vital function, are skill- 
fully blended into compounds 
of the highest protective qual- 
ity. Pure metallic bases .. . 
zine in WECO No-Gall, lead in 
WECO Steel-Aid ... are held 
in solution by neutral oils and 
grease binders that prevent 
any tendency to harden; tacky 
additives provide for adher- 
ence to wet, slick joints. No 
compressible fillers are em- 
ployed. 





GET THE FACTS on thread compounds from your 
WECO representative. He can show you why WECO com- 
pounds . . . Steel-Aid or No- 
Gall . . . provide unequalled 
protection. He’ll also be happy 
to tell you about WECO Hi- 
Speed Seal, a permanent, non- 
hardening seal for casing, tub- 
ing and other threaded con- 
nections. 





WECO THREAD COMPOUNDS ARE 
AVAILABLE AT YOUR SUPPLY STORE 


WELL EQUIPMENT mc. corp, \ WECO, 


Subsidiary of Chiksan Company 
Houston 1, Texas 
Exclusive Sales Representative Outside Mid-Continent Area 
CHIKSAN COMPANY 
Brea, Calit New York 7 





Export Sales: CHIKSAN EXPORT COMPANY, Brea, Calif New York 7 








LET TERS—continued 


dozen grassy pampas in the middle of 
the rain forest in that region. One of 
these natural landing fields is being 
used for taking out rubber and bar- 
basco root (rotenone content). The 
weekly plane takes in general mer- 
chandise and oil geologists, and 
brings out whatever comes along. So 
when the launch finally showed up, 
we paid it off, and saved weeks of 
time by using the planes. The little 
isolated town which I had known in 
years past, now has a new church 
with a school and a couple of priests. 
The new building is constructed of 
bricks and tiles made of clay from 
outcrops which I had once studied, 
and from which the natives used to 
make their pottery. They now use tin 
cans instead. The colored clays they 
also mix with “leche caspe” for paint- 
ing their houses. “Leche caspe” is a 
milky sap from a tree, which is the 
base for our adhesive tape. It is also 
a good carrier for the colored clay 
pigments. 


The high prices for rubber and 
rotenone during the recent war 
brought prosperity to such little vil- 


lages. All the men now own shot-guns, 
and as a result the game has all re- 
treated farther away from the river. 
The sudden change from foot and 
canoe traffic to the airplane has 
changed many aspects of life in such 
remote spots. The big masate parties 
are frowned upon by the church, and 
while they still take place, they lack 
the respectable standing they once 
had. I found that one of the sailors 
from our launch in 1932, was still in 
town. He had refused to go back with 
us in that year, and had remained and 
raised a large family; all because of 
a masate party currently under way 
at the time of our departure. 


The town mayor has ordered all 
pigs off the main street, more people 
wear shoes, and hence there has been 
a decline in the nigua population 
which used to get under ones toenails. 
However, the communal bathing and 
laundering is still functioning, and a 
couple of nude white geologists still 
stops the current chatter at the other 
side of the creek. 


A few weeks after the time of our 
departure, the rank growth of lilies 
which border these sylvan glades will 
be in full bloom and their aphrodisai- 
cal odor will probably be accompanied 
by more and better masate parties, 


and the two priests and the mayor will 
have their hands full. The month of 
November down there is springtime. 
As I had already proved to my 
travelling companions from Colom. 
bia that I knew how to tie a hammock 
rope, the work proceeded in an atrnos- 
phere of mutual liking and respect, 
Like all tropical tramps, we had 
learned the same language and all 
knew the same remedies for dysentery 
and ringworm. I had the pleasure of 
a new audience for some of my older 
stories, and also was quite set up in 
introducing two newcomers to the 
““pisco sour.” 
L. G. Huntley, 
Huntley and Huntley, 


Pittsburgh, Pennsylvania. 
N.B. 


(Glossary ) 

Masate: A fermented drink con- 
cocted by chewing the starchy yuca or 
cassava root and expectorating the re- 
sult in a large earthen jar. On special 
occasions this is livened up by mixing 
with chewed pineapple pulp. It is a 
breach of manners to refuse to par- 
take. 

Pisco: A fermented white grape 
brandy, the name coming from a town 
in southern Peru which is the center 
of grape culture. ket 
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We are seuineee with Precision 
Machine Shop to handle all small, 
accurate machine work. 


Ac-Me Recording Gravitometer 
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Refining Technology Ready for Demand 


T o credit the accelerated pace of post- 
war technological and scientific de- 
velopment to the critically hastened 
progress made during the War has be- 
come trite; nevertheless the statement 
is true, and in no industry is the fact 
shown so clearly as in the petroleum 
industry. This is doubly true, if any 
margin of difference exists, in the re- 
fining branch of the industry. 


One situation, however, has slowed 
down the expansion of refining capac- 
ity in processes devoted primarily to 
improvement in anti-detonation prop- 
erties of motor and aviation fuels, 
that is, adoption of catalytic cracking 
(and other processing) methods. This 
delay was brought about by the con- 
dition of the market by which, as one 
refiner remarked in 1947, “All they 
want now (in motor fuels) is gal- 
lons!” This was due in turn to the 
relatively small number of postwar 
cars on the road and to the slight or 
non-existent change in fuel quality de- 
mands of these new engines, which in 
fact were merely 1942 models in their 
fuel requirements. Added to this was 
the worn condition of the older en- 
gines and therefore their reduced re- 
quirements in octane ratings. The 
result was an important delay in the 

octane race.” Without doubt this re- 
spite has worked to the benefit of 
both the refining industry and its 
40,000,000 car customers. 


Present indications are that this 
moratorium’ on octane numbers is 
drawing to an end, albeit the upward 
trend in anti-knock properties is slow 
and slight. Coupled with the increase 
in crude production and _ potential 
supply, and the rise in refining (cata- 
lytic cracking) capacity the prospect 
for adequate supplies of better quality 


*Editor, Refining and Gas Processing. 


A. L. FOSTER* 


EXCLUSIVE 


motor fuels is promising. Reports are 
that fuels of 93 Research octane num- 
ber are marketed regularly in some 
areas. 

Of the greatest importance to the 
refining as well as the whole industry 
are the outstanding strides in crude 
production and the boost of our 
proved reserves. The United States 
produced roughly 2 billion barrels of 
crude in 1948; along with this we 
recovered about 185 million barrels of 
natural gasoline, condensate, etc. At 
the same time our proved crude re- 
serve was increased to about 27 bil- 


lion barrels of which 314 billion is 
natural gasoline products. The crude 
reserve represents more than 8 per 
cent increase during the year, with a 
5 per cent increase in natural gas re- 
serve, to nearly 175 trillion cubic feet. 


These figures represent tremendous 
quantities of hydrocarbon products 
to supply the world’s fuel needs for a 
long time. The most heartening facts 
in the study are the increases in crude 
and gas reserves at a rate decidedly 
faster than these materials are being 
consumed. During the postwar “shak- 
ing down” period, shortage of steel, 
personnel, and transportation capac- 
ity, combined with the war’s interrup- 
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Good example of modern recovery is fractionation unit of Continental Oil Company at Billings, Montana. 
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of this country at far from prohibitive 
costs and will be utilized to meet any 
possible shortage in our domestic 
production, except in the one instance 
of war, which might close the supply 
lanes to us. In the face of all the 
calamity howling that has taken place 
during the last 75 years regarding the 
oil industry, it is farther than ever 
before from any exhaustion of petro- 
leum resources, at home or abroad. 


Capacity Increase 


In spite of the continuing shortage 
of steel, which is growing gradually 
less critical and in a few lines has dis- 
appeared practically, the refining in- 
dustry spent during 1948 more than 
a half-billion dollars in improving and 
replacing refining capacity, installa- 
tion of new units and processes. This 
has been accomplished when meeting 
the highest product demand the coun- 
try and the world have ever known. 
Since the end of the war with Japan 
we have added more than one million 
barrels of daily refining capacity; by 
the end of 1949 another 200,000 bbl 
of capacity will be added. This com- 
bined refining capacity employs 157,- 
000 men and women and pays the 
highest wages in the world, and in the 
history of modern times. 

Outstanding in the annals of the 
refining industry is the rise of cata- 
lytic cracking capacity. Grown to a 
million barrels charge eapacity by the 
end of the war, that figure has in- 
creased to more than 1,500,000 bbl 
per day at present. Additional capac- 
ity of the order of 100,000 bbl of 
charge stock is just being completed, 
is now building, or is contracted for. 
Most of this capacity is in small units 
of 3500-5000 bbl per day; most of the 
larger refineries have already com- 
pleted their quota of catalytic crack- 
ing capacity and are operating it. The 
processes represented include Houdry, 
Fluid, TCC, Houdriflow, Cyclover- 
sion, and Suspensoid. 

Space is not available to discuss in 
any considerable detail the different 
principles of operation employed by 
these various processes. . Essentially 
the processes all consist of bringing 
charge stock, heavier oil generally 
except in the desulphurization-reform- 
ing methods, into contact with a solid 
catalyst, by which operation the stock 
Is converted into motor fuel and sat- 
urated and unsaturated light hydro- 
carbons, distillate fuel oil, and a mini- 
mum of heavy residual product. In 
the wide differences in the yields of 
these various products and their prop- 
erties lies the chief advantage of cata- 
lytic cracking as compared to thermal 
cracking, so long practiced by the in- 
dusiry to raise the yield of motor fuel. 

Thermal cracking yields normally 
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up to 65 per cent or more of motor fuel 
from the charge; the remainder of the 
stock becomes noncondensable gases, 
mainly olefins, varying proportions of 
low grade heating oils and either very 
heavy residual fuel oil or coke, de- 
pending on the individual choice of 
operation. This heavy fuel sold and 
now sells at prices below that of the 
original charge stock, and therefore 
represents a charge against the overall 
cost of refining. Cetane rating, sludge, 
and other properties of the distillate 
fuel oil are damaged seriously, reduc- 
ing correspondingly the market price 
of these by-products. Losses to gas and 
hard-to-market coke are relatively 
large. Octane rating of the motor fuel 
averages about 68-70 ASTM Motor. 
Catalytic gasoline, although like 
thermally cracked fuel ranging widely 
in antiknock values, will average 
nearer 80 Motor Method (MM). Also 
the ‘spread’ between MM and RM 
(Research Method) values is greater 
in catalytic fuels, giving an added ad- 
vantage to the latter product. 


Possibly the greatest advantage 
found in catalytic cracking operations 
over older methods is in the small 
amounts of residual stock produced, 
and still more in the quantity and 
much higher quality of the distillate 
fuels, furnace and diesel fuels, the 
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middle distillate by-products. The 
trend in the country is overwhelm- 
ingly toward the use of liquid and 
gaseous fuels for domestic as well as 
industrial applications. 


Thermally cracked distillates show 
greater sludge depositing tendencies 
than either virgin distillates or cata- 
lytically cracked materials; storage 
stability is decidedly less than for the 
other two products. For diesel fuels 
cetane number is much lower, seldom 
being above 25-35, whereas other 
properties make for poorer operation, 
dirtier engines, and other undesirable 
results. The usefulness of these cata- 
lytically cracked middle oils is im- 
paired only mildly for diesel fuels or 
for furnace oil or similar applications. 
Much of the charge that goes to gas 
and heavy residuum in thermal crack- 
ing is converted to more valuable 
middle distillates, helping to meet the 
rapidly rising demand for these prod- 
ucts. With little heavy residual oil 
and with the carbon (coke) formed 
during the process yielding some re- 
turn as fuel for steam generation, 
preheating charge stocks, etc., the re- 
finer recovers more of the higher 
priced fractions and is able to convert 
the waste material partially into a 
valuable aid—steam. The causes for 
increase in diesel fuel demand, and 
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reduction in that for heavy oil will 
be discussed later in this article. 
Recently important new develop- 
ments have been announced in process 
and design for catalytic cracking. 
Wartime cat crackers, both Fluid and 
TCC, were carried literally from test 
tube to commercial units, with little if 
any time to test them in pilot plants as 
is the universal custom of the industry 
in peacetime. They were too large, too 
expensive, had too many bottlenecks 
to be sufficiently efficient, albeit they 
made base stock for aviation fuels, the 
most needed of all war products after 
explosives. With greater time for re- 
search and development on small-to- 
medium sized units and pilot plants, 
outstanding improvements have been 
effected. It is safe to say that the in- 
dustry in general could not afford to 
operate wartime units for these proc- 
esses on the current price level. There- 
fore, the processes have been simpli- 
fied, investment and operating costs 
both reduced importantly. The Fluid 
principle is applied now to a process 
in which the regenerator is below and 
the reactor is above it in the same 
tower structure, reducing design and 
building costs appreciably. Other 
changes have been made in the proc- 
ess; catalyst lifting costs are halved, 
practically, for it must be raised only 
once, from regenerator to reactor, by 
a current of hot gases; spent catalyst 
flows to the regenerator by gravity 
feed. This great simplification has so 
reduced cost and increased output un- 
til the smaller refiners see themselves 
able to make a profit by operating such 
units. For the UOP version of the im- 
proved Fluid process some 80,000 bbl 
per day charge capacity is operating 
or building; Fluid units designed by 
Kellogg are being built also, the total 
capacity being uncertain to the writer. 
The older war-born TCC units had 
one limiting difficulty, that of elevat- 
ing catalyst twice mechanically, from 
bottem to top of a structure more than 
200 ft high. The expense of erection 
and operation was increased seriously 
by these conditions. More recently 
Houdry Process Corporation has de- 
veloped the new Houdriflow process, 
eliminating the two mechanical ele- 
vators that immediately after the war’s 
end had been combined into one with 
decided improvement in operation. 
Spent catalyst now gravitates from the 
moving solid catalyst bed in the re- 
actor to the top of the regenerator. 
After carbon burning, the clean cata- 
lyst is carried by a current of hot gases 
upward to a hopper from which it 
flows by gravity into the top of the 
reactor, to complete the cycle. Details 
of the reactor design have been 
changed and the result is to show 
better yields of improved products, 
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including middle distillate oils. 

Catalytic reforming and desulphur- 
ization of heavy low grade naphthas 
by the use of bauxite catalyst in the 
Cycloversion process has been adopted 
widely to improve the quality of motor 
fuels. With the probable acceleration 
of the rate of octane increase in future, 
the maximum level to which any re- 
finer may boost the octane number of 
his product is controlled by the rating 
of the heavy straightrun naphtha pro- 
duced. Improvement of octane rating 
at a minimum processing loss is one 
of the major economic factors to be 
controlled by and for the refiner. With 
bauxite in a fixed-bed reactor, naph- 
tha vapors are reformed and sulphur 
is removed almost quantitatively. Oc- 
tane rating is raised 8 to 20 numbers 
and yields claimed are from 80 to 
more than 90 volume per cent. 

The most recent development an- 
nounced in this field of reforming is 
the so-called Platforming process, de- 
veloped by Universal Oil Products 
Company, and employing a platinum 
catalyst and hydrogen gas, or a gas 
rich in hydrogen, as recycle. The hy- 
drogen is for the purpose of reducing 
carbon formation (deposition) , and is 
claimed to be practically complete, the 
catalyst remaining active for ex- 
tremely long time periods. Sulphur is 
reduced by about 90 per cent in this 
operation, eliminated mainly as hy- 
drogen sulphide and easily removed 
by caustic washing. Yields of re- 
formed naphtha are up to 95 volume 
per cent. Octane ratings are raised 
from 24-57 MM to 76-78, with little 
difference in the final rating, what- 
ever may be the number of the raw 
naphtha. Clear Research octane rat- 
ings are as high as 85, it is reported. 
Additional details of the process are 
not yet announced. It is open to 
license by the industry now. 

In addition to these new processes, 
most of the wartime catalytic units are 
being revamped or have been rebuilt 
to take advantage so far as possible 
of recent discoveries to improve and 
simplify their operation. That the 
automotive industry is ready, ap- 
parently, to take advantage of im- 
proved fuels is indicated by recent 
developments in spark-ignition engine 
design, mentioned later herein. 


Synthetic Processes 


Much ado and a great deal of re- 
search effort is being made in the field 
of synthetic methods for production 
of petroleum substitutes for the 
world’s fuel needs. The so-called 
Fischer-Tropsch synthesis was devel- 
oped largely in Germany during the 
two decades immediately preceding 
World War II. American research has 
improved the two reactions to produce 





motor fuels of high octane rating, as 


‘compared to the very low values ob. 


tained when employing the German. 
preferred cobalt-nickel types of cata. 
lyst. “Sintered iron” types of catalyst 
produce motor fuel high in isoparaf- 
fins, etc., with octane ratings as high 
as or higher than those obtained by 
thermal or even catalytic cracking 
methods. Gasoline yields are very high 
in the American processes, which have 
developed the fluid flow method with 
excellent results and solving one 
major problem that plagued the Ger. 
man “supermen” scientists, that of 
economical dissipation and recovery 
of the high heat of reaction in the 
process. Application in America at 
present is a large plant building at 
Brownsville, Texas, using natural gas 
raw material, (partially oxidized) at 
high temperature to carbon monoxide 
and hydrogen, or ‘synthesis gas’. 

This gas mixture is catalyzed at 
lower temperatures with the finely 
divided fluidized iron catalyst, which 
is ‘promoted’ with different materials, 
to form various hydrocarbons pre- 
dominantly isoparaffinic, along with 
oxygenated chemicals in large quan- 
tity, including alcohols, glycols, alde- 
hydes and acids, ketones, etc. The 
Brownsville plant of Carthage Hydro- 
col, Inc. is designed for about 7000 
bbl per day of hydrocarbons. A plant 
of similar capacity in southwestern 
Kansas, projected by Stanolind Oil 
& Gas Company, has been postponed 
until a later date. 

The chief drawback to these proc- 
esses, aside from investment and op- 
erating costs well above those for 
petroleum refining, is that approxi- 
mately half the heat value of the raw 
material is consumed in the process, 
yielding products decidedly lower in 
total heat content. Although not usable 
in every instance because of its gase- 
ous state, natural gas is still very 
nearly the perfect fuel, and the loss of 
useful heat in processing it to liquid 
can be excused only in the case of 
emergency need for a liquid rather 
than a gas fuel product. 

A great clamor was made, especially 
in government circles during the im- 
mediate past, when periodic and tem- 
porary shortages of petroleum prod- 
ucts occurred in various parts of the 
country, regarding the claimed threat 
of exhaustion of petroleum supplies 
at home, and the frequently asserted 
but always and already disproved ac- 
cusation that the industry is not 
capable of supplying our needs ade- 
quately. Corollary to these complaints 
is the to-be-expected demand for Fed- 
eral control and direction of the petro- 
leum industry. To date every claim 
has been disproved and refuted, and 
the supply of crude and refined prod- 
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ucts is not only entirely adequate, but 
our stocks of all petroleum materials 
are higher than ever in the industry’s 
history. 

Technical organizations of the Fed- 
eral government now have a three- 
pronged program of research to pro- 
duce fuels from oil shale, from natural 
gas, and from coal by synthesis, also 
a fourth method, the high pressure 
hydrogenation of coal. The U. S. 
Bureau of Mines now has been granted 
some $60 million for these purposes, 
and will ask for more funds soon, it 
is understood. Some agencies, includ- 
ing Interior Secretary Krug, are clam- 
oring for the construction and opera- 
tion of three or more commercial 
synthesis plants “as a safety measure 
against the shutoff of outside crudes 
in time of war.” Because present sup- 
plies and refining capacity are more 
than adequate for all peacetime needs 
and because a surplus exists and crude 
reserves are increasing faster than 


they are being depleted, technical and 
executive leaders in the industry in- 
sist that these synthesis plants are not 
necessary now. Research to find the 
best possible processes for the synthe- 
sis of fuels should be pushed, they 
say, but not in the direction of com- 
mercial operation of synthesis plants 
in competition with petroleum, 
whether they are operated by the in- 
dustry or by government agencies. A 
large percentage of the industry and 
the population in general believe that 
if and when such plants are needed 
the industry is far better qualified to 
develop, build and operate them at 
the highest degree of efficiency than 
is any Federal agency no matter how 
well staffed, technically and manage- 
ment-wise. 


Improved Fuels in the Offing 


Too little space is available to dis- 
cuss properly the trends and achieve- 
ments in fuels, past, present, and 


future. “Boss” Kettering and General 
Motors’ research staff have developed 
an engine of 12.5-to-one compression 
ratio, which requires 100-octane num- 
ber fuel for its best operation. This 
engine shows 35 per cent or more in- 
crease in mileage over an engine of 
6.5-to-one ratio. The industry can and 
will supply such fuels when required; 
in fact, by catalytic cracking and the 
use of tetraethyllead a large part of 
our motor fuel supply now can be 
made to meet a 95-100-octane rating 
standard. This will entail a severe re- 
duction in motor fuel yield, however, 
and the refining industry believes that 
at present the returns from such a 
move are not adequate to recompense 
the industry and the country for the 
loss in production at a time when 
localized shortages have been experi- 
enced. 

Rather it is believed that better use 
should be made of the light hydro- 


carbons so abundant in the crude and 


Shell Chemical Corporation plant near Houston, Texas, where synthetic glycerine is produced from cracked petroleum gas. 











natural gas now produced and avail- 
able. Better engine and fuel system 
design will enable the automotive 
equipment to show decided increases 
in power and economy from fuels now 
supplied all over the country. Several 
proposals to accomplish this result 
have been made including the use of 
dual fuel systems, to supply high anti- 
knock rating under full load condi- 
tions; auxiliary systems for adding 
anti-knock agents under full load con- 
ditions; improvement of anti-knock of 
existing fuels by the use of more light 
hydrocarbons, butane, and isobutane, 
with the added quality boost incident 
to higher volatility and the high oc- 
tane rating of these light materials. 
The great concern for military fuels 
now is jet fuel and its requirements 
in properties. Whereas heretofore only 
about 5 per cent of a barrel of crude 


Thermofor catalytic cracking unit at 
Continental's Denver refinery. The 
housing covers an elevator struc- 
ture with overall height of 206 ft. 










































oil could be used in jet engines, new 
specifications (which indicate a rather 
heavy gasoline) will permit up to 
50-55 per cent of the crude to go into 
jet fuel, military technical leaders an- 
nounced recently. In such case prob- 
lems of quantity of these fuels are 
eliminated or minimized and develop- 
ment of these superpower units may 
continue unabated. The new specifica- 
tions include: 

Freezingpoint, not above minus 76 


F. 


Aromatics, 25 vol. per cent or less. 
Sulphur, not above 0.5 per cent. 
Gravity, 45 to 60 API. 

Reid vapor pressure, 5-7 lb. 

90 a cent distilled, not above 400 


Endpoint, 600 F. 


Diesel fuel trends indicate a ten- 
dency to accept fuels of middle cetane 
rating, provided other properties are 
good, and to design engines for such 
fuels, thus maintaining the economic 
advantage of lower prices on which 
much diesel power has been sold. Rail- 
way power is being converted almost 
en masse to diesel electric engines, 93 
per cent of the locomotives now on 
order being said to be diesels. This 
trend points to a strong decline in de- 
mand for residual fuels; however, the 
plan fits together perfectly, since 
catalytic cracking is reducing heavy 
fuel output. Refiners will make other 
products from the material formerly 
run to heavy fuel, usually by vis- 
cosity-breaking to give distillate fuels 
or by hydrogenation or other means 
to make light products. Use of diesels 
entirely for locomotive power will re- 
duce the 7.5 per cent of petroleum 
products and 24 per cent of our coal 
production now consumed by rail- 
roads to a mere 5.5 per cent of our 
petroleum which, Egloff estimates, 
will save annually 40,000,000 bbl of 
oil and 150,000,000 tons of coal. 


LPG Supply 


Remarkable strides are being made 
in the .distribution and consumption 
of liquefied petrolum gases from nat- 
ural gas and refinery gases; propane, 
butane, and mixtures of the two are 
used for these purposes. The increase 
during 1948 was 34 per cent over 
1947. One billion, 540 million gallons 
of LPG was consumed in more than 
five million homes in 1948, and pro- 
ducers expect the amount to increase 
each year for an indefinite length of 
time. 


Chemicals From Petroleum 


Even more astonishing is the tre- 
mendous growth of the organic chemi- 
cals from petroleum industry. Concen- 
trated largely in the Gulf Coast and 
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the Southwest, the amounts of finished 
products and intermediates are made 
from natural and refinery gases. An 
annual production of three billion 
pounds of hydrocarbon-derived 
chemicals last year makes the indus. 
try loom large on our industrial hori- 
zon. 


Possibly most important of the 
products, after synthetic methanol, 
which accounts for one-third of the 
total organic chemical production 
from hydrocarbons, is fertilizer, am- 
monium nitrates and sulphates of 
such great importance all over the 
world, to grow food and feed. Among 
other products are isopropyl, 75,000,- 
000 gal last year; ethyl (grain) alco- 
hol, 70 per cent of our total produc- 
tion, at 110,000,000 gal (to produce 
same by fermentation calls for 45,- 
000,000 bushels of grain); glycol 
anti-freeze, 200,000,000 Ib. Glycerin 
is at last synthesized to the extent of 
35,000,000 Ib this year, along with 
by-products allyl alcohol and chloride, 
soil fumigants (D-D for example), 
which is mainly the dichlorinated de- 
rivatives of propane and propylene 
from still gases; formaldehyde, and a 
host of other highly important prod- 
ucts. Styrene, for rubber synthesis, is 
made from benzol and ethylene, the 
latter made from cracking propane. 


These are only a few of the more 
important advances made in the tech- 
nology of the industry; all indications 
point to an accelerated pace in the 
same direction. 


Research Aids 


A tremendous number of highly 
specialized aids to research and con- 
trol methods have been developed in 
recent years, including mass spectrom- 
etry, infra-red, X-ray, and other ana- 
lytical methods. 


One of the most outstanding is that 
of the use of isotopes as ‘tracers’ in 
the study of new and old processes 
and reactions. Metals (for example, 
cobalt) are treated in the atomic pile 
at Oak Ridge to become radioactive. 
Small amounts of these materials are 
incorporated in oils in examination 
and the resulting radioactivity enables 
the researcher to follow the product 
through a system or reaction, result- 
ing in better knowledge of what 
actually occurs, since these tagged 
atoms are followed and found easily 
by the use of the Geiger counter oF 
other special methods. 

Whole laboratories are being set 
aside to study these special methods, 
such as that of Socony-Vacuum Com- 
pany at Paulsboro, New Jersey. Uni 
versal Oil Products Company at River- 
side, and numerous others throughout 
the country. Kat 
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Trends of the Times’ 


Time was when the worries of busi- 
ness and industry were mainly con- 
cerning competition and the weather. 
Today, these are of minor conse- 
quence. All business today both big 
and small is concerned with a multi- 
plicity of rules, regulations, restric- 
tions, inhibitions, arbitrations, prior- 
ities, licenses, permits, investigations, 
court decisions, indictments, hear- 
ings, controls, de-controls, and ad 
infinitum. Then there are tax pro- 
cedures both State and Federal and the 
constant threat of new taxes, and on 
top of all those, now the threat to put 
the government into competition with 
business on a scale broader than ever 
before. In short, the real problem 
facing business and industry today is 
the ever increasing trend toward so- 
cialism and big government, with a 
large part of its agents and personnel 
woefully ignorant of what makes the 
wheels go round. 


Before we go into that, let’s take a 
look at the short-term trend in busi- 
ness and industry. It is quite apparent 
that a broad adjustment has been un- 
derway for several months. The last 
three years are the biggest on record, 
not only as to total tonnage of goods 
and raw materials produced, but as to 
people employed, profits, wages paid, 
and national income. That’s an in- 
teresting fact when you remember 
how government experts expected a 
serious unemployment problem and 
business letdown immediately follow- 
ing the war. There were also the 
“economissers” outside of govern- 
ment offices who in 1945 and 1946 
were sure we were going into a great 
collapse just as we did after World 
War 1. These groups completely over- 
looked the huge deferred demand, the 
tremendous unsatisfied requirements 
of our people that had been built up 
during the war years, their needs for 
wearing apparel, more food for the 
table, housing, autos, radios, washing 
machines, and a host of other prod- 
ucts. Shortages immediately devel- 
oped. No one of you who has had to 
drill an oil well or build a gasoline 


plant needs to be reminded of those 
shortages. 


—. 


*Condensation of a paper presented before 
atural Gasoline Association of America, an- 
Ten eeting, April 20-22, 1949, Fort Worth, 


+The Chicago Corporation. 


RICHARD WAGNER?* 


After a while when the economy 
didn’t act the way they thought it 
should, those who had been wrong in 
the first instance changed their tune. 
They decided we were going to have 
an ever expanding economy, but that 
we must have a lot of new controls to 
make it work. Along with these gov- 
ernment opportunists a number of 
people generally got the idea that 
1947 and 1948 were normal years of 
a new era. In the meantime the de- 
ferred demand was being satisfied, 
the shortages were being overcome, 
and business was faced with the neces- 
sity of recognizing that total produc- 
tion would have to recede from the 
peaks it had attained. The consumer 
goods industries were the first to sense 
that we were going from a seller’s mar- 
ket into a buyer’s market. Some of the 
heavy industries then began to feel it. 
and it now seems sure that before this 
year is ended the steel industry, in 
which the greatest shortages have ex- 
isted, will be in balance and able once 
more to serve customers’ needs. This 
is not a situation that need frighten 
us at all. It does mean that we will 
have to cut our costs down in order to 
have our business healthy, it does 
mean that we will have to make 
greater efforts to sell our products, to 
increase efficiency, and to render bet- 
ter service, but it does not mean that 
we have to go into a tailspin in the 
immediate future. 

The Federal Reserve index of pro- 
duction for the last pre-war year, 
1940, was about 125. Last year it was 
almost 200. Recently it has dropped to 
about 186. Since 1940 we have had an 
increase in population of about 11 per 
cent. Therefore, you can add avproxi- 
mately 11 per cent to the 1940 pro- 
duction index, which would bring it 
up to approximately 140. Add an- 
other moderate increase to take care 
of the normal growth factor in our 
economy and a present theoretical nor- 
mal for the production index could be 
between 150 and 160. That’s substan- 
tially higher than we ever had in any 
pre-war year. Now, obviously a drop 
from 200 to 160 would be a 20 per 
cent drop in total volume of business. 

Business under normal conditions 
is always seasonal. Many of our new- 
comers to industry may not be aware 
of that. 1949 has been quite seasonal 
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thus far. The usual seasonal charac- 
teristics are for a considerable let- 
down in January, February, and part 
of March with some improvement as 
Easter approaches, further improve- 
ment through the summer and fall 
months, an increase in retail sales in 
the last quarter, but a drop in produc- 
tion in that period. Business this year 
has followed and probably will con- 
tinue to follow seasonal trends, but I 
believe that there will be some further 
adjustment downward to conform to 
the pattern of total production previ- 
ously mentioned. So much for the 
present trend of business, which is 
the short-term trend. 


Whether or not subsequent years 
are good or bad will depend very 
largely upon political trends and so- 
cial trends. I am not optimistic about 
those trends, and I doubt that business 
men in general are. We have had so 
much tampering with the e:onomic 
machinery of this country and have so 
many new proposals for further in- 
roads upon sound American e:onomic 
principles that to say we have cause 
for worry is putting it mildly. 

In a sense, business, finance, and 
economics are everyone’s husiness. 
Yet it is safe to say that a majority of 
the people in this country have no un- 
derstanding of the economic functions 
of business and industry. As a result 
they are prey for the propagandist, 
who pictures a business man as squeez- 
ing the life savings out of widows and 
orphans, but letting just a little “trickle 
down” to his workers so they can con- 
tinue to slave in his treadmills. And 
don’t forget that “trickle down” line 
was in the President’s message to 
Congress last January. 

Let me read you a quotation from a 
report— 

“There is no royal road to e :onomic 
stability by the route of iaformed 
judgment, to say nothing of the route 
of political vagaries. But there is a 
slow painful road, through the process 
of bringing the best available thought 
and knowledge to bear upon the prob- 
lem, and through the willingness of 
those who exercise political and eco- 
nomic power to be guided by such 
thought.” 

And in the same report— 

“The principal limitations are im- 
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posed by the fact that no collection of 
data can comprehend the enormous 
variety of economic relationships and 
no techniques of analysis can fore- 
cast with assurance the actions and 
reactions of a free people.” 


Where did that appear? In the 
Third Annual Report to the President 
by his Council of Economic Advisers 
... December, 1948! 

Yet a majority of that Council sup- 
ported the President’s ‘‘Economic 
Stability Bill of 1949.” That bill and 
its program is socialistic. It is based 
upon a complete misconception of the 
economic functions of American busi- 
ness and industry. If enacted it would 
weaken economic incentives, prevent 
normal price adjustments, and then 
cause the Government to do the things 
private enterprise had been prevented 
from doing. It is the straight path to 
collectivism and the pity is that the 
majority of the American people don’t 
realize that sorry fact. 

In another part of the Council of 
Economic Advisers’ report, they state 
that much factual data are available 
to them. Why don’t they examine the 
record and avoid the grievous errors 
of other countries? 

Did they advise the President or the 
Congress against rent control? Of 
course not, yet the record of rent con- 
trol in France stands out like a beacon 
warning on a treacherous revf. The 
record of social medicine in G:rmany 
where it has been in vogue siace the 
time of Bismarck, refutes all its advo- 
cates claim for it. The record of social 
planning of many hues in England 
literally shrieks “Stop, look, and lis- 
ten.” Did the Economic Advisers tell 
their “master” that taxes had reached 
the point of diminishing returns and 
threatened to accelerate the decline al- 
ready impending? No, they approved 
tax increases and they just shaped 
their course to the very political vag- 
aries they decried in their report. 

These matters have been discussed 
by better advocates than I, but they 
are so vital to you and to me, if we 
are to preserve what we believe in, that 
no amount of repetition can be too 
great. We have really gone a danger- 
ous distance toward the elimination of 
sound ideals, yes, toward the extinc- 
tion of the kind of individual freedom 
upon which this nation was conceived. 

In the feudal system of the Middle 
Ages, economic society was organized 
from above, the masses of the people 
being the serfs of the king and nobles. 
That was followed by the so-called 
mercantilist system, the essence of 
which was that growth of national 
wealth and power could best be fos- 
tered by means of tight government 
control and regulation of trade and 
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industry. Gradually the idea of “free 
men” prevailed and free enterprise re- 
sulted in great human advancement 
and economic progress. Today the so- 
called liberals would have us give up 
the system that has brought us so far 
toward the happiness and security for 
the greatest number. Those so-called 
liberals are the real reactionaries. 


The greatest liberal idea ever effect- 
ively introduced into human relations 
was the concept of the freedom and 
the dignity of the individual that 
created this nation. Through it was 
made possible the most outstanding 
record of achievement and advance- 
ment in the arts and sciences, as well 
as in the living standards of a people 
since time began. 

The most serious step we took to- 
wards socialism was the abandonment 
of the gold standard in 1933. That op- 
ened the way for the orgy of Federal 
and State spending which has been 
sapping our economy ever since. 
When a people cannot redeem their 
currency, there is no check on extrava- 
gance of the sovereign. Never in the 
history of monetary economics has 
any nation with an irredeemable cur- 
rency been able to avoid collapse of 
government credit. This nation has 
had an irredeemable currency since 
1933, and we are headed for a col- 
lapse of government credit unless be- 
fore long we resume free gold redemp- 
tion. If we haven’t the courage to take 
this vital step, collapse of government 
credit is ultimately certain. That is 
the shortest cut to the full-fledged so- 
cialistic or communistic state. 

Let’s take a look at the sequences 
that can lead up to the collapse of 
government credit. Our 1950 fiscal 
year budget is $44,000,000,000. If we 
recede to a level of 160 for production 
indexes, it is quite apparent that taxes 
will not produce nearly enough to 
meet such a budget. Yet, the President 
has already told Congress that the next 
budget will be higher. Facing deficits, 
the government will propose bigger 
and better gifts to other countries hop- 
ing to stimulate our industries and our 
employment even at the expense of 
giving away irreplaceable raw ma- 
terials. Then we will have more Fed- 
eral spending to “prime the pump.” 
Naturally that means much greater 
deficits, so next we will increase gov- 
ernment borrowings from banks. A 
probable step to follow will be lower- 
ing of theoretical dollar values in 
terms of gold. Finally after several 
rounds of this process, people will lose 
confidence in the value of money, will 
resort to panicky buying of commodi- 
ties, natural resources, land, stocks, 
and anything in general that is not 
limited in terms of dollars. Prices will 


skyrocket in disastrous inflation, and 
we will discover that we are no differ- 
ent from many other nations that have 
gone down the same road. When we 
hit the skids is there a beneficent na- 
tion anywhere in the world that will 
give us a Marshall Plan or do any- 
thing to save us from our own folly? 
Someone will undoubtedly tell you 
this statement is wrong because the 
dollar stands so high in the world to- 
day. Of course it does, but only be- 
cause we are giving it away and are 
willing to take it back in exchange for 
our precious raw materials and prod- 
ucts. We cannot long afford this benef- 
icence unless we get in return ma- 
terials and goods that we do not 
produce. As Bruce Barton says, “No 
nation can play God to the rest of the 
world with any final result except its 
own self-destruction.” 


The Trend in Taxation 


Here are some interesting figures 
on taxes in this country. I believe they 
would cause the boys who dumped the 
tea in Boston Harbor to turn over in 
their graves. 


In 1916 all Federal taxes were $708 
million. They rose sharply because of 
World War I to a peak in 1920 of 
$5,800,000,000 and then through the 
practice of economy in government 
they dropped by 1923 to less than 
$3,500,000,000. In the early depres- 
sion years Federal taxes dropped to a 
low of $1,700,000,000. Then in 1933 
we went off the gold redemption stand- 
ard! Since that time with hardly a 
break Federal taxes have risen steeply 
to a peak of $40 billion, and the Presi- 
dent wants $44 billion. 


What has happened to state and 
local taxes in the same period? In 
1916 all local taxes other than state 
taxes totaled $1,500,000,000. Ever 
since with only a lull in 1930 to 1932 
these local taxes have risen until now 
they total $6 billion annually, and the 
trend is still upward. 

State taxes in 1916 for ali the 48 
states in the country amounted to a 
total of $364 million. By 1948 they 
had risen to $6,800,000,000 Thus at 
this time state and local taies com- 
bined amount to almost $13 billion a 
year. The end is not yet be:ause we 
hear constant proposals for n:w forms 
of taxation and for additional levies 
under the old forms. 

I dislike to bore you with so many 
figures, but the grand totals are sig: 
nificant. All taxing bodies in the coun- 
try in 1916—Federal, State aad Local 
combined, collected $2,640,000,000. 
In 1933, the first year under the irte- 
deemable currency conditions, _all 
forms of taxes totaled $7,500,000,000 
or less than three times 1916. Since 
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then total taxes have risen to where 
they are above $50,000,000,000. It is 
interesting to note that state taxes 
alone are almost as much today as all 
taxes amounted to in 1933. Assuming 
that there are approximately 45 mil- 
lion families in the country, the aver- 
age cost of taxation per family is over 
$1100 a year at this time. It doesn’t 
make any difference whether or not 
each family pays it directly. The fact 
that the tax burden is on the entire 
economy and each family pays its 
share directly, or indirectly through 
higher prices. You may well ask what 
have taxes got to do with socialism? 
The answer is that a large part of the 
money has been and is being used for 
purposes that are inherently social- 
istic. They all eat at the heart of our 
productive plant and are causing 

rogress to retrograde and decay. In- 
cidentally, we have had a drop in 
civilian employment in the past year 
for the nation as a whole, but there is 
one type of civilian employment that 
did not drop. Total employees of gov- 
ernmental bodies increased by 250,000 
during the past twelve months. The 
total is now almost 6,000,000 persons 
employed by governmental bodies. If 
you are willing to say that on the aver- 
age each one supports two other per- 
sons, then 18 to 20 million persons or 
one out of every seven is dependent 
upon government for his livelihood. In 
addition government checks go out 
each month to almost 10,000,000 other 
persons. Just think what present 
schemes of the planners would add to 
government payrolls. 

The difficulty with all these schemes 
is that they are calculated to appeal to 
the selfish instincts of various groups 
in our nation who think they are get- 
ting or are going to get something for 
nothing. They had better heed what 
Attlee said to the British people re- 
cently, “We cannot have these things 
without footing the bill.” 

Some of the provisions of laws that 
have been enacted since 1933 are not 
without basic merit, but when they in- 
terfere with the normal functioning of 
the economy they do harm that far 
outweighs any momentary good that 
was intended. It is a strange, but nev- 
ertheless true phenomenon, when a 
nation runs into difficulties the people 
demand action by their governments, 
any action, they seldom know what. 
Those in government take actions they 
hope will correct a momentary distress 
or difficulty, but usually without re- 
gard for the ultimate effect of such 
actions upon the economy. Once in 
force these measures become rigid and 
the persons who are employed by the 
government to carry them out resist 
every attempt to change or amend or 
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abolish the rules in favor of a sound 
economy. Instead they lobby for in- 
creasing power over the lives and ac- 
tions of the people not necessarily 
because they are all socialistically in- 
clined, but because it is a common 
human trait to seek more power. As a 
result for a number of years we have 
been adding more and more experi- 
ments, restrictions, and controls, 
which in the aggregate have gone a 
long way toward the establishment of 
state socialism. The process is rela- 
tively gradual. It is a good deal like 
slow cancer. It spreads its tentacles 
upon the tissues of a nation until too 
late it becomes apparent that there 
are no remedies to overcome the de- 
struction of the basic economic fibres. 


What can we as individuals do 
about it? 

The constant repetition of these 
matters among those of us who have 
some understanding of them has been 
of no avail. The real job to be done is 
to try to appeal to the good sound 
common sense of the people in this 
country who do not belong to business 
associations, chambers of commerce, 
and rotary clubs. With the necessity 
for each one of us to take time out in 
an effort to present the truth of these 
matters to small groups in the fields 
of labor, professions, and in the 
homes, right down at the grass roots. 
That’s where real national trends orig- 
inate. If we can present the true pic- 
tures of business and industry and true 
economic facts at that level, we may 
hope to succeed in stopping the trend 
that can only lead to disaster. 

A majority of our people should be 
informed that despite propaganda to 
the contrary over 80 per cent of all 
personal incomes in 1948 went to those 
earning less than $5,000 a year, that 
over 70 per cent of the combined total 
of all dividends, rents, and interest 
paid to individuals in 1948 was paid 
to persons earning gross incomes of 
less than $5,000 a year. That will stop 
the spread of the belief that some sin- 
ister small group gets all the income 
and profits. The people should know 
and understand that the majority own- 
ership of corporations in this country 
is in the hands of many millions of 
people with moderate incomes. It is 
vital for them to know that if you 
“knock off” 4 billions of dollars of 
business profits by additional taxa- 
tion, you must necessarily eliminate a 
like amount of expenditures for new 
plants and equipment that are the job 
creative forces in our economy, and 
as a result you will probably eliminate 
several million jobs. They should 
learn that the profits of all corpora- 
tions last year, the biggest year on 
record, were only 9 per cent of the 





total national income. If all those 
profits were eliminated and we could 
still continue doing business, which is 
to be doubted, no great increase could 
be paid to labor and employes gener- 
ally. The statement of the head of our 
country to the Congress in his Annual 
Message that there are a privileged 
few in this country who permit only a 
small trickle to come down to the peo- 
ple should be exposed for what it is, 
“bunk.” 


The lowest wage earners among the 
people need food and clothing and 
housing and the real culprits who are 
preventing these necessities from 
trickling down to them are the gov- 
ernment exponents of the maintenance 
of high farm prices and the feather- 
bedding and slow-down rules of labor 
unions, which prevent workers from 
doing an honest day’s work in the 
construction and other industries. 
During the past three years, business, 
and I assume those who conduct busi- 
ness are meant as the privileged few, 
has invested in new plant and facilities 
an amount approximately equal to all 
its earnings before deductions for 
dividends. In other words the profits 
of business have not trickled down, 
but have flowed down in a veritable 
torrent to the benefit of the economy 
by the creation of new jobs and the 
creation of new productive facilities 
that have made more products avail- 
able to the people as a whole. It should 
be pointed out that in the recent price 
rises in our economy, the prices of 
industrial products rose substantially 
less than the prices of products of the 
farm or than the increased wage costs 
for the nation as a whole. It should be 
made crystal clear that if you destroy 
profits, you destroy progress; that no 
one receives any advantages or bene- 
fits from government without every- 
one paying for them; that there is no 
such thing in this country as a few 
large incomes that can sustain the tre- 
mendous level of taxation we have 
today; that the periods of greatest 
prosperity when the largest number 
of people are gainfully employed at 
the highest wages, have been in those 
years in which business profits have 
been substantial and in which busi- 
ness has made vast expenditures for 
new plants and facilities. 


And so I say to you, go out and talk 
to the men in the street, to the women 
in the homes, to the worker in the 
factory, to the driller in the fields, the 
roustabouts, and anyone that you can 
make listen. Tell them the true facts 
so that we may preserve for them the 
greatest real social experiment the 
world has ever seen—the American 
Free Enterprise System. 

kkk 


A-53 











ew Delhi plan 


Another Lecam ple 
of 
Lfficient ower 





al Lower ( ost 


Automatically controlled at this new plant in the Delhi field, these 
four Cooper-Bessemer 1000 hp GMVs each have 5 compressor cylin- 
ders for 3-stage compression from 10 inches vacuum to 550 psi. Plant 


is now processing some 14 million cu. ft. of gas daily from 350 wells. 
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OF COMPRESSOR POWER... 








..with GMV Automatic Control 











About 14 million feet of gas is processed 
daily ... and with exceptionally high recovery 
of hydrocarbons... at a new natural gasoline 
plant in the Delhi field of Louisiana. The plant 
construction and operation is under the super- 
vision of the Sun Oil Company. 


This capacity is reached with only four 1000 hp 
Cooper-Bessemer GMV compressors...and will 
soon be increased by the addition of a fifth 
unit, bringing the plant total to 5,000 GMV 
horsepower. 


Here, as in many other GMV installations, auto- 
matic control greatly simplifies the operation. 
Engine speed is automatically adjusted by speed 


and pressure controls for continuous output at 
maximum capacity as influenced by gas supply. 
Yes, the operators are making the most of com- 
pressor capacity. 


As you plan your future operations, it might pay 
you to look into the features that have been 
developed for the automatic control of Cooper- 
Bessemer V-angles — new, often exclusive 
features that broaden control limitations and 
provide for greater-than-ever economies. 


But back of it all, remember, these modern units 
have the wide flexibility, dependability, and 
smooth running characteristics that are first 
essentials to success in automatic operation. 


Ss 5, Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 
le, Was' 


‘Oustonss Dallas, Greggton, Pampa and Odessa, Texas Tulsa 


Shreveport St. Louis Los Angeles 
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NUCLEAR FISSION 
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A. Source of Competitive Energy* 


By way of introducing myself, I 
should like to quote from last January 
issue of Fortune: “There remains 
power from nuclear fission. This is a 
much more contentious subject, upon 
which miscellaneous ‘professors’ shoot 
their mouths off several times a week.” 
| am one of these miscellaneous “‘pro- 
fessors” who today, at your request, 
is going to shoot his mouth off. 

All of you are well enough informed 
about atomic energy—nuclear fission 

to know that my thesis is highly 
speculative, for there is as yet no such 
thing as atomic power, in the sense of 
the strict definition of power. But sure- 
ly we shall have this power, and in the 
not too distant future. As the British 
say, “It is straight around the corner.” 
Mr. Lilienthal once said that it was 
around two corners. The principles 
are known, tentative designs for power 
reactors have been made, and many 
necessary preliminary experiments 
are under way. With our faith in the 
ability of our country’s engineers to 
solve a very difficult problem, feasibil- 
ity is fast growing into certainty. 

‘Let us take it for granted that we 
shall have an atomic energy pilot 
power plant of at least some hundreds 
of horsepower within five years, and 
one or more plants of one hundred 
thousand horsepower or more in 20 
years. Twenty years should be allowed 
fSr the development of this most in- 
tricate and difficult engineering prob- 
lem. We produced heat from nuclear 
fission in three years, but to produce 
power is a far more difficult job. The 
period I want to discuss is that beyond 
1970. This is a very long range view, 
but probably not too long range when 
one considers that in many industries 
the policies of today are partly deter- 
mined by forecasts of that length of 
time. 

My thesis is concerned with com- 
petitive fuels and must deal with costs 

‘not present costs but costs more 

*Presented before Spring Meeting of South- 
western District, API Division of Production, 
Galveston, Texas, March 9-11, 1949, under the 


title, ‘“‘Nuclear Fission as a Source of Com- 
petitive Energy.” 


+Director, Institute of Radiobiology and Bio- 
physics, The University of Chicago, Chicago, 
Illinois. 
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than 50 years hence—necessarily, a 
very general assay. To make this kind 
of cost projection, let us consider the 
present situation and then make some 
guesses about the future. 


With the exception of atomic en- 
ergy, all the energy produced on earth 
is the stored energy of the sun—water 
power (water stored against gravita- 
tional flow) is perhaps of the shortest 
storage duration, plant life next, and 
coal and petroleum products represent 
solar energy stored tens to hundreds 
of thousands of years. Atomic power 
is different. It competes with the sun. 
Unlike other fuels, atomic fuel exists 
in extremely concentrated form. 


In 1946 the total energy consumed 
in the United States amounted to 
about 35,000 trillion Btu’s. About 
5000 trillion, accounted for by water 
power, can be discounted, for the pur- 
poses of our discussion, because water 
power is not a fuel and in the United 
States it will always be a minor factor 
in power supply. This then leaves us 
with about 30,000 trillion Btu’s as the 
annual energy production from fuel. 
This same amount of energy can be 
produced from the fission of about 
114% tons ef Uranium 235 (U2%5) a 
day—a cube of U2*5 about 15 in. on 
a side. (Such a compact mass of pure 
U5 could not exist as one unit with- 
out explosion. ) 


What fraction of these 30,000 tril- 
lion Btu’s could be considered in the 
competitive market with nuclear en- 
ergy, and what is, or will be, the cost 
of producing this atomic fuel? To 
enable you to make any kind of guess 
about these two factors, I must first 
tell you something about the process 
of atomic fission and the principles of 
a power pile. 


The Process of Fission 


The two fissionable elements known 
to man are Uranium 235 (U2%5) and 
Plutonium 239 (Pu?°°). The latter is a 
man-made element and with regard to 
fission behaves like U2*5, For the pur- 
pose of our discussion let us neglect 
this element for the moment and con- 
fine our attention to U2%5, 


U85 and U?88 exist together in all 
uranium deposits in the ratio of 0.7 
per cent U2*5 and 99.3 per cent U2", 
U?88 is not fissionable and unless trans- 
formed cannot provide energy. For 
the purpose of bomb production, U2 
must be used alone and must be sep- 
arated from U8, That s paration 
process now takes place in our large 
plants at Oak Ridge, Tennessee. For 
power production only, a concentra- 
tion, and not a complete separation, of 
the U25 is necessary. 

To understand the energy produc- 
ing process of fission, let us neglect 
the presence of any extraneous mate- 
rial such as U2*8 and think only of the 
U?%5 atoms directly involved in the 
process of fission. 

Imagine that one has a cluster—a 
certain mass—of U?*5 atoms. These 
U*85 atoms each consist of a very small 
nucleus surrounded by a distant wall 
of electrons. We shall neglect this dis- 
tant wall of electrons and confine our 
attention to the very small neucleus. It 
is this nucleus that provides nuclear 
energy. Ordinary chemical energy is 
concerned with changes in the wall of 
electrons. Energy from chemical re- 
actions (concerned with the outer wall 
of electrons) is insignificant as com- 
pared with the energy derived from 
the nucleus. The fission of U2%® pro- 
vides 17 million times more energy. 
pound for pound, than does TNT. 
One pound of U?%5 provides as much 
energy as three million pounds of 
coal. A ratio of one part in three mil- 
lion can rightfully be called insignifi- 
cant. Energetically, either petroleum 
or coal, pound for pound, is insig- 
nificant as compared with U?*5, Sup- 
pose a neutron passes through this 
mass of U?5—these neutrons are pres- 
ent in our surroundings, and many 
pass through our bodies each minute. 
If the mass is large enough there is a 
good chance that the neutron will hit 
the nucleus of some U2*5 atom and be 
absorbed. When it does, the U2** nu- 
cleus immediately becomes very un- 
stable and—within one hundred-mil- 
lionth of a second—splits into two 
parts of approximately equal masses 
with a tremendous evolution of en- 
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ergy. The two parts into which the 








nucleus splits, i.e., the two new ele- 
ments formed, are very radioactive. 
But in this splitting process, this fis- 
sion process, there are evolved more 
than two neutrons—those same neu- 
trons that triggered off the splitting 
reaction. For the purpose of our dis- 
cussion let us assume that three neu- 
trons are evolved in each fission proc- 
ess. These newly formed neutrons 
then can be absorbed by the nuclei of 
other adjacent U?*5 atoms and give 
rise to the splitting (fission) of these. 
The newly-split U2*5 atoms in turn 
give rise to more neutrons and more 
splitting. The process accelerates it- 
self and if there are enough U2*> atoms 
in the vicinity we have a chain reac- 
tion and thereby a bomb. 

The problem of the engineer is to 
control this reaction and to prevent 
its becoming explosive. 

To control the reaction it is obvious 
that conditions must be so arranged 
that, for every neutron that is ab- 
sorbed, only one of the neutrons 
ejected in the splitting process must 
be used to continue the reaction. The 
process can be illustrated graphically. 
In Fig. 1 the U2%5 nucleus is shown to 
capture a neutron and then on split- 
ting (splitting process is not depicted ) 
emit three more neutrons. Only one 
of these emitted neutrons is necessary 
to carry on the process. The others 
are “waste.” 


The “waste” neutrons can also cause 
U255 nuclei to split or explode but to 
control the reaction and prevent explo- 
sion they cannot be allowed to do so. 
They must be absorbed by the intro- 
duction into this mass, of other atoms 
which are good neutron absorbers. 
Cadmium is such an absorber, and the 
introduction of just the right amounts 
of cadmium can keep the reaction bal- 
anced and under control. 


Other atoms than cadmium are good 
neutron absorbers. Boron is one of 
these. If the U2 as originally pre- 
pared is not sufficiently pure, i.e., if it 
contains too many good neutron ab- 
sorbers (impurities) the chain reac- 
tion cannot proceed. Therefore the 
purification of the uranium becomes 
an important problem. 


The Utilization of 
“‘Waste”’ Neutrons 


Practically all atoms absorb neu- 
trons in their nuclei—some much more 
than others. The absorptive capacity 
depends upon the speed of the neu- 
tron. Usually, the slower the neutron, 
the more easily it is absorbed. For this 
reason materials which do not absorb 
neutrons but which can slow them 
down are placed in the vicinity of the 
U2 atoms. The neutrons are slowed 
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down by the process of being bounced 
back and forth. Such substances are 
known as moderators — graphite is 
one of these. 

When an atom absorbs a neutron it 
almost always becomes radioactive. 
Thus when Cobalt 59 absorbs a neu- 
tron it becomes Cobalt 60, a very 
radioactive element which is now re- 
placing radium for therapeutic pur- 
poses. When nitrogen absorbs a neu- 
tron it splits into hydrogen and Carbon 
14 nuclei. Carbon 14 is radioactive 
and from it can be made radioactive 
carbon compounds—radioactive gas- 
oline, for example. In this way the 
waste neutrons can be used to make 
radioactive elements. 

If an atom of U2** absorbs a neutron 
it becomes U?**, This latter element 
is radioactive and gives off two elec- 
trons in the course of its radioactive 
decay. In the course of this decay a 
new short-lived, man-made element 
appears, namely Neptunium 239 
(Np?*®). In several months’ time it in 
turn forms the element Plutonium 239. 
This element, like Uranium 235, is fis- 
sionable. 


U2381n—> [239 —» 
Np?8°-+-electron—> Pu?*%+-electron 


Suppose that we can arrange matters 
such that a large proportion of the 
waste neutrons are captured by U238 
atoms. Some neutrons will always es- 
cape. Some U2** atoms are then trans- 
formed into Plutonium 239. We then 
make fuel as we consume it. How much 
fuel we manufacture will depend upon 
the skill of the designing engineer and 
physicist. 

There is another species of atom 
that is fissionable but to which I have 





not given consideration. That species 
is U3, and it is made from thorium. 
When Thorium 232 absorbs a neutron 
it becomes Thorium 233. It then un- 
dergoes radioactive decay and be- 
comes U?3—+this species, like U?*5, is 
an atomic fuel. 

Both U238 and thorium are then the 
cheap basic materials from which nu- 
clear or “atomic” fuels can be made 
from “waste” neutrons. 


The “Pile” or Reactor 


We have said that only one of the 
several neutrons emitted in each fis- 
sion process must be utilized to pro- 
duce more fission. But there must be 
utilization of at least one of these 
emitted neutrons. In fact, there must 
be the utilization of exactly one emit- 
ted neutron in a controlled reaction 
—no more, no less. How can we be 
sure of the utilization of at least one 
neutron? This is accomplished by the 
best geometrical arrangement of (a) 
U255 atoms, for fission, (b) moderator 
atoms such as carbon to slow down 
neutrons and make them more absorb- 
able and thus decrease the number of 
U?35 atoms necessary, and (c) U?38, 
or Thorium 232, atoms to absorb the 
“waste” neutrons to make new fuel. 
Such a geometrical arrangement is 
known as a “pile” or a reactor. The 
term pile was first applied because of 
a want of a better name. It was just a 
geometrically arranged “pile” of ma- 
terial to accomplish this purpose. 

Upon reflection, it should be ob- 
vious that a certain minimum amount 
of U?35 atoms is necessary for a con- 
tinued or a chain reaction—otherwise 
too great a proportion of the neutrons, 
newly produced by fission, escape 
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through the walls of the pile and the 
reaction cannot proceed. Therefore a 
“critical” amount of U2*5 atoms is 
necessary before the pile or reactor 
can operate at all. This critical amount 
is the same whether the reactor op- 
erates at 5 or 1,000,000 kw. The length 
of time that the reactor can operate at 
these two extreme capacities will of 
course be different. 


From this standpoint it will be clear 
that a reactor used for the purpose of 
driving an automobile or even a loco- 
motive is impractical. It is as though 
we could not run our automobiles at 
all unless we first tanked-up with a 
hundred years’ fuel supply. Imagine 
your 150-hp automobile engine with 
a potential capacity of several hun- 
dred thousand horsepower. The excess 
capacity is waste and therefore the 
atomic power stations of the future 
will be large installations. That means 
more centralization of power supply. 


The Power Reactor 


During the war the sole purpose of 
a reactor was that of producing Pu?*® 
to make bombs—the heat was thrown 
away in the process of heating the 
waters of the Columbia River. The 
temperature of the pile was kept low 
to reduce the engineering difficulties. 


To produce power, however, the 
temperature of the reactor must be 
high. As every engineer knows, the 
maximum efficiency of a power plant 
is determined by the Carnot equation: 


Maximum efficiency = 


7,2, 
T, 


where T, is the temperature (absolute 
scale) of the influent material (steam 
or gas) and T, the effluent tempera- 
ture. The greater T,, the influent tem- 
perature, the greater the difference in 
temperature, the greater is the effi- 
ciency. But this temperature is gov- 
erned by the ability of constructional 


material to withstand high tempera- 
tures. 


These are all old problems to the 
mechanical engineer — problems al- 


ready well in hand. But to the pile de- , 


signer the problem is much more 
complicated. He must design for as 
high a temperature as possible, but he 
is restricted because he cannot insert 
into the pile materials which absorb 
neutrons unduly. This rectriction rules 
out most of the common materials 
now used in boiler design. Any change 
in the kind of material used may 
radically alter the design of the pile. 


There are no complete handbooks 
of pile design. The designer must be 


capable of making these handbook 
tables for himself. 
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Radioactivity Problem 


When U2 undergoes fission it 
emits neutrons and gamma rays. Fur- 
thermore, the products of fission are 
also radioactive. As a result, the ra- 
dioactivity emitted by a large pile is 
thousands of times greater than all 
the purified radium in existence. To 
protect the workers about such a pile, 
a shield of quite a few feet of concrete 
is necessary. Concrete is the material 
chosen since it is cheapest and since 
lead or a heavier material offers no 
better shield for neutrons. 


This is another reason that power 
piles of the future cannot be used for 
automobiles or locomotives. Imagine 
driving a car or a locomotive with an 
engine housed within 5-ft walls of con- 
crete on all sides. Railroad engineers 
never thought of this contingency. 


These considerations do not apply 
to a ship. In this case, sea water can 
offer a good shield, and large ships 
use enormous amounts of power. 


The radioactivity of a reactor offers 
another problem to the designing en- 
gineer. The boiler tubes cannot be lo- 
cated in the hot fissioning mass of the 
reactor; firstly, because the water 
with its dissolved salts will become 
radioactive or the water itself will de- 
compose into hydrogen and oxygen, 
and, secondly, because material for 
the boiler tubes, which cannot absorb 
too many neutrons and which must be 
strong, is not a common commercial 
product. The problem then is that of 
getting the greatest amounts of heat 
out of a concentrated heat center in the 
shortest possible time without carrying 
the radioactivity into the turbine 
or engine, without too much neutron 
absorption, and without rupture of any 
point. It must be borne in mind that 
any rupture can lead to catastrophe. 
When I studied engineering, I was 
told that a safety factor of three to 
five was permissible in most engineer- 
ing design. For the pile designer that 
factor must be close to infinity — a 
rupture or break would be catas- 
trophic. 

The contemplated design is there- 
fore one which uses a circulating heat 
exchange substance—gas or liquid— 
which takes the heat out of the pile 
rapidly and conveys it to the steam 
boiler or to the gas heater of a gas tur- 
bine, making use of materials which 
are very special. 


The Present Status 


I have pointed out to you the ex- 
treme difficulties that beset the present 
day designer. Yet in spite of these 
difficulties, I feel sure that within the 
next five years we shall have made 
the first power pile—a small pile, to 
be sure. From such a pile I am sure we 















shall get a lot of trouble and informa. 
tion. 


Such a pile can be regarded as a 
prototype and one which will use 
atomic fuel on a premium base — a 
pile that might be used on a submia- 
rine and for which the cost of the 
fuel is a relatively unimportant factor. 
But from such a prototype will grow 
the competitive power piles of the fu- 
ture. 


The Breeding Principle 


I have said that the fission of each 
U?85 atom produces more than two 
neutrons. One neutron must be used 
to continue the chain. Therefore more 
than one “waste” neutron will be left 
over. Suppose that our engineers and 
physicists were clever enough to s0 
design a pile that the efficiency of 
utilization of these “waste” neutrons 
gave rise to more fuel than was con- 
sumed. 


Let us assume that for each pound 


of nuclear fuel used (U?*5 U283. or 
Pu?89) 1.1 lb of fuel is produced. Con- 
sidering the cheapness of thorium and 
U?88 as compared with U?*5 this 
would be like sifting ashes and getting 
back 2200 lb of coal for every 2000 
lb burned. Let us also suppose that 
this turnover occurred every year, 
and let us further suppose that the 
efficiency in recovering the remade 
fuel was 100 per cent. This last as- 
sumption could be included in the 
first; namely, that 1.1 lb of fuel are 
made from 1 lb of fuel consumed. | 
can assure you that this is witk in the 
realm of possibility. Then the situa- 
tion would be something like t rat de- 
picted in the following table. Ia mak- 
ing this table I have assumed that in 
1970—20 years hence—the cor sump- 
tion, in the beginning, shall be at the 
rate of 100 lb every year (this is a 
very conservative estimate). But one 
must bear in mind that, because of 
critical size, many times this amount 
of U?%5 is necessary to start enough 
piles to consume this amount. The 
consumption-production table is then 
as follows: 


Year Consumption Production 
1970 100.0 Ib 110.0 lb 
1975 161.0 177.1 
1980 260.5 286.5 
1985 419.5 461.5 
1990 675.6 743.2 
1995 1,088.1 1,196.9 
1,752.6 1,927.9 


In 30 years we produce about 20 
times as much fuel as we begin with, 
and our power production goes up 
proportionately. Assuming again that 
we consumed only 100 lb in 1970, by 
2070—100 years later—we should be 
producing more cheap nuclear fuel 
than the country could use for all pur- 
poses. Such a calculation does not take 
into account the amount of material 
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Worthington Pump and Machinery Corporation 
Harrison, N. J. 
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The application of pumping equip- 
ment to product pipelines requires 
that special consideration be given 
to the means used for varying 
capacity to obtain the maximum 
through-put at all times. 

With the wide variety of prod- 
ucts handled in a product line, a 
maximum through-put can be ob- 
tained only when pumping the 
lightest product, if the operating 
pressure remains constant. When 
heavier products having higher 
viscosities are pumped, the pipe 
friction due to the greater viscosity 
increases, and the volume pumped 
must be reduced if the line oper- 
ating pressure is to be maintained 
atthe design value. The advan- 
tages which are obtained by auto- 
matically varying the pump capac- 
iy to maintain the desired line 
pressure are obvious. Stepless 
capacity control obtained automat- 
ically will result in the greatest 
possible through-put, regardless 
of the products or combination of 
products being handled. 

The Worthington Automatic 
Variflo power pump is ideally 
adapted to this type of operation. 
Capacity variation is obtained by a 
very simple mechanism built into 
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VTE Fixed Stroke Pump 


for Product Pipelines 


kent. tata ee mee ee 


the pump crankshaft, and functions 
on the principle of changing the 
eccentricity of the cranks at each 
plunger location. Use of a standard 
pneumatic type pressure governor 
provides automatic capacity con- 
trol from 0 to 100% by adjusting 
the pump stroke to maintain the 
discharge pressure constant. 
Variation in line capacity be- 
tween light and heavy products 
will depend upon the particular 
pipeline under consideration. 
Generally, the maximum variation 
in through-put will rarely exceed 
30% of the maximum line capac- 
ity. In certain cases, this makes it 
possible to install part of the pump- 
ing equipment in constant stroke 
constant capacity pumps, reducing 
the cost of the station. The Worth- 
ington fixed stroke VTE pump is 
identical with the automatic vari- 
able capacity Variflo pump, except 
for the crankshaft and stroke 
changing elements. All parts nor- 
mally subject to replacement are 
therefore interchangeable between 
the two types of pumps. When the 
maximum volume handled by the 
pipeline exceeds the capacity of a 
single pump, a combination of 
Variflo and VTE pumps may be 
installed without sacrificing inter- 
changeability of parts. 


Variflo Variable Capacity Pump 








For example, a pipeline oper- 
ating at 850 psi may be able to 
bantie a maximum of 8000 barrels 
ed day of gasoline, but can only 
andle 5600 barrels per day of #2 
furnace oil, without exceeding the 
design pressure of 850 psi. One 
4000 barrel per day constant ca- 
pacity, constant, stroke, VTE 
pump and one 4000 barrel per day 
maximum capacity variable capac- 
ity Variflo pump can be used. The 
constant Capacity pump would op- 
erate continuously at 4000 BPD 
and the variable capacity pump 
would automatically adjust he Cca- 
pacity of the station within the 
range 5600 to 8000 BPDand main- 
tain 850 psi discharge pressure. 
Furthermore, changes in viscos- 
ity and specific gravity, with 
changes in liquid handles, do not 
affect the power pump efficiency 
and maximum efficiency is main- 
tained throughout the operating 
range of the pipeline. 
sage up to 5200 barrels 
Ee ay at pressures of 850 psi can 
e obtained from the VTE and 
Variflo Triplex Plunger Pumps. 
In addition to pipeline service, 
the Variflo pump has many other 
applications ion as: boiler feed, 
process charge, desuperheater feed 
and water flooding operations. 
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we can produce as starting material 
by our present processes. In less than 
100 years our country can be placed 
on a cheap atomic fuel basis provid- 
ing we are good enough engineers to 
utilize the breeder principle. The fuel 
production is a compounding process 
and reminds me of the calculation 
with regard to the purchase of Man- 
hattan Island from the Indians for 
$24 in 1626. Had the $24 been in- 
vested in 1626 at 5 per cent com- 
pounded biennially, it would have ap- 
preciated today to more than fifty mil- 
lion dollars. When real estate taxes 
are considered, maybe the Indians 
got a very good price. Atomic fuel 
should yield 10 per cent—a very good 
investment. 

When we consider the cost of nu- 
clear fuel, let us not be restricted to 
U*® only. Let us bear in mind that 
when once we get started in the peace- 
time pursuits of nuclear energy, Ura- 
nium 238 and thorium will do quite 
as well as U235, 


Competitive Costs of Fuel 


The cost of coal today averages 
somewhere between $6 and $7 a ton 
for the large consumer. More than 
one-third of this amount is required 
to bring the coal to the surface. The 
remainder is accounted for by han- 
dling, distribution, selling, mainte- 
nance and amortization of equipment, 
and profits. The cost of mining coal 
has risen about 214 fold in the last 10 
years and about fivefold in the last 50 
years—this in spite of the tremendous 
increase in mechanization of mining. 
The other costs associated with coal 
costs, except profits, have risen pro- 
portionately. The cost of coal is very 
closely related to the cost of labor and 
there is every indication that the cost 
of coal will therefore continue to rise. 
History tells us that all regressions in 
this trend of earnings of the worker 
(or labor costs) have been only tempo- 
rary. The cost of living and earnings 
have increased some tenfold in the 
last 100 years. So we may expect that 
the cost of coal will increase accord- 
ingly, particularly when we take into 
consideration that the coal industry is 
already highly mechanized and that 
the thicker and more available seams 
are now being mined. About 30 per 
cent of our coal is now mined from 
seams over 6 ft thick. It is England’s 
present plight that many of the coal 
miners in that country must work in 
a flat position to mine the thin seams. 
We can confidently predict a consid- 
erable increase in the price of coal in 
the next 50 years. 

It is not easy to obtain a figure on 


the cost of petroleum products. You : 


gentlemen know them better than I. 
Petroleum is used in such diversified 
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forms and a large part of it can be 
classified as a premium fuel, as, for 
example, aviation gasoline and lubri- 
cating oil. It is only in the field in 
which petroleum now competes with 
coal that we could expect most of the 
competition with atomic power. We 
can expect an increase in the price of 
petroleum products but this increase 
may come about largely because of 
lack of reserves and hence when oil 
must be produced from coal it will be 
determined by the price of coal. 


Now, what about the cost of fission- 
able materials? This is a most difficult 
prediction to make. 


At the present time, the United 
States government pays $3.50 a pound 
for U,O, in ore that contains 10 per 
cent or more U,0O,—minus refining 
costs. The Canadian government pays 
$2.75 a pound for U,O, in concentra- 
tions greater than 10 per cent with no 
deductions for refining. Since concen- 
tration processes are secret, it would 
seem that the Canadian government’s 
price basis is the better one. From this 
figure we can make some estimate of 
the cost of uranium metal. The Du 
Pont Company is now producing ti- 
tanium on a small scale and selling it 
for $5.00 a pound. The cost of mining 
and refining the ore is small as com- 
pared with that of uranium. The re- 
fining process is a difficult one. From 
these facts we can guess that the figure 
will be somewhere in the neighbor- 
hood of $10.00 a pound. 


Let us assume that only the U?*5 
(0.7 per cent) in the uranium is util- 
izable for fuel, and the U?%8 is dis- 
carded. Then the metal costs alone 
would be $1400 a pound for the U2*®. 
But the cost of extracting the U?*® 
from the uranium (U?*5> + U238) is 
enormous. The government spent hun- 
dreds of millions of dollars to carry 
out this operation. The cost of pro- 
ducing one pound of U*** today is 
enormous, but nobody knows the cost 
of this operation under quiet, peace- 
time conditions. 


But this is by no means the whole 
story. The U2*> cannot be completely 
consumed before its “ashes are sifted” 
many times. It must be re-refined sev- 
eral times before it is entirely used up. 
So the costs mount up. Furthermore, 
an adequate supply of uranium might 
be very questionable. On this basis, 


U235 could hardly be considered as a 
competitive fuel. 


But let us assume that the breeder 
principle is employed in the pile op- 
eration. Then, once we are started, all 
the uranium, including the U?**, be- 
comes eventually utilized as fuel, and 
the initial cost of the metal to serve as 
fuel is then less than one cent per 
equivalent ton of coal. But to this must 
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be added the costs of re-refining to get 
back the newly-made fuel. This re-re. 
fining cost could be as low as or even 
lower than $10,000 a pound. But hear 
in mind that this pound is equivalent 
to 1500 tons of coal. A cost of $10,000 
a pound would be equivalent to $7 a 
ton for coal. But this cost is only a 
guess. Factors we know very [ittle 
about are maintenance and amortiza- 
tion costs. I am assuming, of course, 
a peaceful world, and that the cost of 
uranium does not include the mainte. 
nance of the FBI, armed guards, and 
similar factors that increase the cost 
so much today. 

The cost of the plant to accomplish 
this re-refining will always be very 
great, but after such a plant is built 
the labor costs are relatively small. It 
must always be borne in mind that 
production costs that do not involve 
a high proportion of labor costs us. 
ually become cheaper than antici- 
pated. When we first made synthetic 
rubber at one dollar a pound we 
thought we could do well if it were cut 
to 50 cents a pound. Today its price is 
about 20 cents a pound. 

Added to these costs are the great 
costs of the power pile or the nuclear 
firebox itself. 

I have tried to indicate to you that, 
at the present time and therefore for 
any future prediction, any cost figures 
cannot be laid out in the same way 
that the engineer does today for his 
board of directors’ consideration. | 
have therefore only tried to convey to 
you my feeling—my conviction—that 
in keeping with economic trends and 
with faith in our engineers the process 
of producing power from nuclear fis- 
sion is an entirely feasible one and 
might easily compete with coal as a 


fuel. 


Fuel Reserves 


We know practically nothing about 
the reserves of uranium. Before the 
new atomic age, uranium had no other 
use than in ceramics. It was a by-prod- 
uct of the radium and vanadium in- 
dustry and was considered a waste 
product. Today uranium has replaced 
gold in the efforts of the prospector. 

The three great concentrated de- 
posits of uranium are in Canada, the 
Belgian Congo, and Czechoslovakia. 
The Czechoslovakian deposits, now 
under Russian control, are the oldest 
and the smallest. But these deposits 
were mined for radium and not ura 
nium. For the small radium industry, 
the concentration of radium and hence 
many deposits formerly of no value 
at all become valuable. 

The earth’s crust contains .0004 per 
centuranium. The Atomic Energy 
Commission is willing to consider 
some ores containing as little as 0.1 
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per cent uranium—only 250 times 
more than the average of the earth’s 
crust. Certainly there must be a plen- 
tiful supply of this element, particu- 
larly when we consider that our total 
needs will amount to about a ton or 
two a day. We successfully refine cop- 
per from ores about as lean as this, 
and the market price of metallic cop- 
per is now about 20 cents a pound, 
and copper is only four times more 
abundant in the earth’s crust than is 
uranium. There are hundreds of ihou- 
sands of tons of thorium in proven de- 
posits. Most of these deposits are in 
[India and Brazil. But we, too, have 
deposits of thorium. Up to the present 
time thorium has been mined, together 
with the rare earth elements, princi- 
pally for the Welsebach mantel indus- 
try. Again there has not been much 
incentive for exploration. There is 
much more uranium and thorium in 
the earth’s crust than there is coal and 
petroleum combined. As yet we have 
not found these elements in as many 
concentrated formations. 


Of all the competitive fuels under 
consideration, petroleum shows the 
least promise with respect to reserves. 
The present proven reserves in this 
country correspond to a 10- to 15-year 
demand. It is true that more oil is now 
being discovered than is consumed, 


and no doubt this condition will exist 
for some years to come, but it must 
be obvious that the discovery of new 
fields cannot continue indefinitely. 

The proven coal reserves are enough 
for about 2500 years at the present 
rate of consumption, and the proven 
reserves for all fuels, about 1700 
years. 


When the coal is gone, then we will 
be forced to the use of atomic and 
solar energy. 


Economic Implications 


Let us now assume that we have no 
atomic war and that at some future 
time atomic energy will successfully 
compete with coal to the extent that 
it practically replaced coal as fuel. 
What then might be the picture of our 
economic life? 

The country would be studded with 
100 or more electrical generating 
plants, each with a capacity of a mil- 
lion or more kilowatts. I do not mean 
to imply that each reactor—each fire- 
box—would have a capacity of one 
million kilowatts. Several reactors 
would be grouped together with one 
chemical plant for separating the ra- 
dioactive materials from the unspent 
and newly-made nuclear fuel. Such 
chemical plants are very expensive. 
The most economical method of op- 


eration would undoubtedly involve 
large installations. Large metroplitan 
areas might be equipped with heating 
piles to produce steam for heat. The 
more isolated homes would be heated 
by electricity. There would be no 
smoke problem. 

Railroads operating by electricity 
could easily find it more economical 
to get their power from the power pro- 
ducers. This might mean that the rail- 
roads and the power producers would 
be closely affiliated with each other. 
Would it mean that both the railroads 
and the power plants would be owned 
by the government? 

Could private enterprise finance 
such a stupendous project, costing 
some hundreds of billions of dollars? 

Fuel for vehicle transportation 
would not be affected by atomic en- 
ergy, for, as I have said, the shielding 
problem and the very much oversized 
power plant necessary would make the 
use of atomic power for this purpose 
impractical and prohibitive. 

Atomic energy will therefore not 
put the petroleum industry out of ex- 
istence. I feel sure that there will al- 
ways be a thriving petroleum industry, 
but that industry 100 years hence, like 
other power industries, will undoubt- 
edly be entirely different from what 
it is today. kak 

















DEAN BROTHERS PUMPS /NC. 


/NDIANAPOLIS /ND. 
329 W. TENTH Sr. 


BUILDERS OF OUTSTANDING PUMPS 


PUMPS 


SINCE 1869 








CENTRIFUGAL 








ee 





>All 





RECIPROCATING 


3918 


4057A 


4115C 


8000C 

















BRANCH OFFICES: NEW YORK HOUSTON 





— 








THE PETROLEUM ENGINEER, May, 1949 
















192 
exc 
ind 


cre 
ind 
nev 
ture 
pre 


The 
acr 
Stre 
Tar 
| ng 
inv 








ANSWER... 
Petroleum Needs 


Since the company was established in 
1926, National Tank has devoted its services 
exclusively to the production end of the oil 
industry. National Tank Company is now 
in a position, through their greatly in- 
creased modern facilities, to serve the 
industry in a much broader way. The 
new facilities will now permit the manufac- 
ture of much larger and higher working 
pressure vessels for gasoline extraction, 


refining, gas processing, chemical process- 
ing and other lines, in addition to all their 
present products. 


Engineering and design is an important 
part of the services offered. Experienced 
engineers and draftsmen, as well as shop 
and fabricating personnel, are available, 
with modern facilities to carry out such 
programs. 


THESE NEW PRODUCTS WILL INCLUDE: 


FRACTIONATING COLUMNS 
REFINERY COLUMNS 
DEBUTANIZERS 

BUBBLE TOWERS 

CHEMICAL TANKS 


ABSORBER TOWERS 
DISTILLATION TOWERS 
DEPROPANIZERS 
VACUUM STILLS 
STABILIZER TOWERS 


SPECIAL EQUIPMENT HAS BEEN INSTALLED TO 
INSURE QUICK DELIVERY OF ALL VESSELS: 


THREE 5-TON FLOOR CRANES 

FOUR 5-TON CAB TRAVELING CRANES 
SIX 10-TON CAB TRAVELING CRANES 
TWO 50-TON CAB TRAVELING CRANES 
400-TON HYDRAULIC PRESS 


The new plant, of more than 5 
acres under one roof, is across the 
Street from the present National 
Tank manufacturing site. 

Inquiries for quick delivery are 
invited, 


10’ x 16’ HEAD AND PLATE FURNACE 

7’ x7’ x 40’ ANNEALING FURNACE 

15’ x 15’ x 80° ANNEALING FURNACE 

22’ CAPACITY PLATE BENDING ROLL 

X-RAY EQUIPMENT FOR PLATE UP TO 20” THICK 


A color brochure has been pre- 
pared describing in detail this 
new plant, which is located on a 
36-acre site. 


For your copy, please write 


OKLAHOMA.| 4 











Petroleum Profile 





MAX G. PAULUS 


Vice President 
of 


Standard Oil Company 


(Indiana) 


Tue introduction of the original 
thermal cracking stills, the idea of 
which was fathered by the late Dr. 
Burton, marked the close of the 
simple, rule-of-thumb era in refining 
and ushered in the epoch now rolling 
rapidly into an overdrive scientific 
gear. Only a very imaginative mind, 
equipped at the same time with all the 
essential historical facts, can visualize 
the ultimate effect of this most out- 
standing of pioneering developments. 
“Them old Burton stills” was a watch- 
word and a catchword in refining be- 
fore any other cracking process took 
form or substance. 


Max G. Paulus was still in school in 
1912 when Dr. Burton broke away 
from tradition and in reality started 
the trend toward the employment and 
utilization of highly trained technical 
men in his company’s development 
and operating divisions, a policy that 
has grown and expanded ever since. 
rom Johns Hopkins University, Alma 
Mater extraordinary to physicians, 
chemists, and scientists in general, he 
received in 1915 the right to be re- 
ferred to as Dr. Paulus. At the time 
and since, the impression is received 
that he considered this merely a per- 
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mit to do a very great deal of hard 
work at any and all hours. Four years 
he spent in Indiana’s research labo- 
ratory at Whiting, the details of which 
he is too modest to discuss. He must 
have learned a great deal about crack- 
ing, however; he was put in charge of 
the pressure still department, later 
made boss of the crude stills also. 
Thrown into the Casper plant in 
woolly Wyoming in 1921 as assistant 
superintendent, he began the arduous 
job of learning to handle a plant and 
keep it on stream hundreds of miles 
away from the home office, and just 
as far away from steel mills and out of 
reach of quick replacements. Making 
what we have do the job until we can 
bring up better material is one of the 
marks of capability. 


In a few months he was made assist- 
ant superintendent of the MidWest 
plant in the location, a subsidiary 
company to Indiana, and was boosted 
to superintendent of that refinery the 
next year. He was getting further and 
further away from hand contact with 
the controls of refining units. By 1927 
Indiana’s Rocky Mountain Division 
needed a general manager and Paulus 
got the nod. 








During these years, so all-important 
in the annals of thermal cracking and 
the development of refining technol- 
ogy in general, it was necessary for 
the refining executive to have both 
near and far vision, highly developed. 
Of the times, one well known technolo- 
gist has stated that “By the time a 
technical development was printed in 
a book, it was already obsolescent.” 
The great majority of the industry’s 
leaders were made during the period 
1920-1935. Paulus became assistant 
general manager of all manufacturing 
operations of the company in 1931, 
removed to Chicago and the general 
office; was elevated to the manager- 
ship late in that year. With a depres- 
sion settling round the company and 
the country, and with operations at a 
profit almost unattainable, he was se- 
lected as a director of the company 
(1932), and in 1933, the year Roose- 
velt assumed the presidency of the 
United States, Paulus was made vice 
president for manufacturing of Stand- 
ard Oil Company (Indiana). The 
World War II found that company 
and its officers as busy as any other 
and Paulus is still its manufacturing 
vice president. 
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NEWS 


Crude Oil Prices Reduced 


Price reductions in low gravity 
crude oil used chiefly for making 
heavy fuel oil have been announced 
throughout most of the nation during 
the past month. Nine companies have 
made price cuts in crude oil ranging 
from 15 cents to 25 cents per barrel. 
Two of the larger companies have re- 
duced prices of the higher grade, home 
heating oil about 4/10 cent a gal on 
the East Coast. From Toronto came 
word that furnace fuel oil and stove 
oil throughout eastern Canada would 
be reduced from 0.8 cent to 1 cent 
per gal. 

Along with reductions in the crude 
oils, however, came increase in gaso- 
line prices for tank wagon, tank car, 
and barge deliveries. Increases ranged 
from 6/10 cent to 1 cent a gal. Oil 
marketers state that increased prices 
charged dealers are likely to show in 
service stations from Maine to Louisi- 
ana shortly. 


Price of heavy fuel crudes have been 
lowered by the reduction in fuel oil 
demand over recent months. 


Oil Men Oppose Imports 
“The United States, through the 


national government, must choose the 
course to be followed with respect to 
petroleum,” Fred W. Shield of San 
Antonio, president of IPAA told mem- 
bers attending the mid-year meeting 
in New Orleans, Louisiana, setting the 
theme of the convention. 

Shield continued, “The question is 
shall we continue to find and develop 
reserves of oil in the United States and 
have them available for economic ad- 
vancement and security, or shall we 
_— domestic markets to foreign 
oil? 

The first general session was pre- 
sided over by William Helis, Jr. chair- 
man of the Committee on Arrange- 
ments, and James A. Upham, Mt. 
Vernon, Ohio, presided over the sec- 
ond session. 


Production Foundation 


An agreement to establish a Petro- 
leum Production Research Founda- 
tion at The Pennsylvania State College 
has been signed by representatives of 
the College and the Pennsylvania 
Grade Crude Oil Association, Oil City, 
Pennsylvania, according to a joint 
announcement by officials of the in- 
stitutions. 

Purpose of the Foundation, the 
agreement states, is to promote devel- 
opment and conservation in the petro- 
eum industry by an increase of useful 


knowledge of petroleum exploration 
and production through research and 
experimentation. 

The contract will remain in effect 
through 1952 and will be renewable 
by mutual agreement. Signing for the 
College was acting president James 
Milholland. The Association was rep- 
resented by its president, D. T. Ring, 


Preston Oil Company, Columbus, 
Ohio. 


Red Oil Estimates Down 


A sharp reduction in the total un- 
derground oil supply of Russia has 
been noted in the estimates made by 
De Golyer and MacNaughton in their 
1949 edition of Twentieth Century Pe- 
troleum Statistics. Russia’s oil reserves 
were placed at 5.36 per cent of the 
world total on January 1, compared 
with 10.27 per cent a year earlier. 

The known world supply of petro- 
leum in the ground has increased 
4.889,650,000 bbl over 1948’s known 
quantity making the total this year 
78,322 million bbl, according to De- 
Golyer and MacNaughton. 


NGAA President Elected 


The Natural Gasoline Association 
of America elected a new president at 
its recent convention in Fort Worth, 
Texas. James E. Pew, vice president, 
The Sun Oil Company, succeeds C. R. 
Williams, The Chicago Corporation, 
Corpus Christi, Texas, who served two 
terms. 

Vice presidents elected are Frank 
Perry, Cities Service Oil Company, 
Bartlesville; T. L. Taggart, Standard 
Oil Company of California, San Fran- 
cisco; and John Lynch, LaGloria Cor- 
poration, Corpus Christi. A. H. Well, 
United Gas Pipe Line Company, 
Shreveport, Louisiana, was re-elected 
vice president while William F. Lowe, 
Tulsa, Oklahoma, was renamed sec- 
retary-treasurer, 


Output Top Demand 


Howard Felt, vice president of War- 
ren Petroleum Corporation, told ap- 
proximately 800 members of the 
NGAA at its convention in Fort Worth 
that production of liquefied petroleum 
gases so far has outrun present outlets. 

The industry must turn at once to 
the development of new markets, he 
added. New markets for LPG prod- 
ucts, such as butane and propane, ex- 
ists, Felt said, but he indicated a hard 
selling job lies ahead. 


Oil Publications Merged 

The Oil Digest of Tulsa has been 
purchased by Henry Hough who will 
incorporate it into his publication, 
The Oil Reporter, Denver, Colorado. 
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Mexican Oil Company 


Ralph K. Davies, has announced 
formation of the American Independ- 
ent Oil Company de Mexico, S. A., an 
American-controlled firm organized to 
aid in the development of Mexico’s pe- 
troleum resources. Davies is the presi- 
dent of the parent company. He stated 
that the new Mexican firm will assume 
American Independent’s responsibili- 
ties for exploratory geological and 
geophysical work and development 
drilling under contracts signed last 
month between the Mexican Govern- 
ment oil monopoly (Pemex) and a 
group of independent United States 
operators. 


Secondary Oil Reserve 


Production of the known secondary 
oil reserve would mean an estimated 
monetary return to Texas of approxi- 
mately 21% billion dollars, Paul D. 
Torrey, president, Lynes Inc., Hous- 
ton, told the Petroleum Recovery Con- 
ference held at Texas A&M College. 
An estimated partial secondary re- 
serve in the state of 3,377,500,000 bbl 
of oil, is equivalent to almost 30 per 
cent of the proven primary reserve of 
the state, Torrey pointed out. 

“The secondary reserve is equiva- 
lent to 3.75 "years of current oil pro- 
duction, which will be available, when 
the oil may be produced economically, 
over a much more extended period,” 
Torrey said. The estimated monetary 
income is based on current price and 
tax schedules and shows a gross reve- 
nue of $8,173,550,000; revenue from 
severance tax, $337,158,937.50; reve- 
nue from gasoline tax, $329,103,600; 
royalty to landowners, $1,021,693.,- 
750; production payroll, $142,546,- 
687.50; pipe line payroll, $126,196,- 
875; refining payroll, $279,581,250; 
marketing payroll, $337,500,000. 


Officials Tour Properties 


Following a business conference in 
Tulsa, Oklahoma, Ohio Oil Company 
officials are touring company proper- 
ties in West Texas and southern Okla- 
homa. Dr. Wilson B. Emery, vice 
president and director, and manager 
of production of the company headed 
the group. Glenn F. Bish, manager of 
the Tulsa division was the host official 
at the convention. 


Industries Are Surveyed 


The Munitions Board is surveying 
the petroleum and seven other major 
industries to find out whether coordi- 
nated procurement, practiced on a 
widening scale by the armed services, 
is getting anticipated results. Also, the 
survey is designed to produce infor- 
mation that can be used for future 
procurement planning. 
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WITH MANUFACTURERS’ 
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“DUAL NH” CUMMINS DEPENDABLE DIESEL 
HYDRAULIC POWER UNIT 


AN ASSEMBLY INCORPORATING STANDARD 
HYDRAULIC COUPLINGS AND AIR CLUTCHES 


...for TOUGH Oil Field Jobs 


The New ‘Dual NH” Cummins 
Dependable Diesel Hydraulic 
Power Unit, designed and as- 
sembled by Cummins Sales & 
Service, Inc., is another step in 
the long battle to make internal 
combustion engines more FLEX- 
IBLE for oil field operation. 


This assembly incorporates lat- 
est mechanical engineering 
principles...all of them thor- 
oughly proven in the oil fields. 
It tends to overcome inadequate 
torque at starting speeds, and 
assures smoother operation, giv- 
ing ‘cushioned power” by use 
of fluid couplings and air 
clutches between the engines 
and the driven members. 


Extremely simple, both in prin- 
ciple and mechanics, these 


THE CUTAWAY ILLUSTRATION SHOWS THE HY- 
DRAULIC COUPLING AND THE AIR CLUTCH AS- 
SEMBLY. OIL PUMPS DRAW THE OIL FROM THE 
BASE OF THE WELDEX CASE AND FORCE IT 
THROUGH THE SHAFT AND OUT PASSAGES TO 
THE CHAIN SPROCKET. THIS UNIT CONSISTS OF 
TWO SIX CYLINDER, FOUR-CYCLE CUMMINS NH- 
600 DEPENDABLE DIESEL ENGINES, TWO FA- 
WICK AIRFLEX CLUTCHES, AND TWO TWIN DISC 
HYDRAULIC COUPLINGS. 


couplings reduce the problem of 
maintenance, wear and break- 
down practically to zero. 


Many years of “oil field power’’ 
specialization have equipped 
Cummins Sales & Service, Inc., 
with valuable knowledge and 
application experience. The 
new NH-—Hydraulic power unit 
is an outgrowth of this experi- 
ence-and knowledge of prob- 
lems involved. 


The “Dual NH” Cummins De- 
pendable Diesel Hydraulic Pow- 
er Unit is the answer to the 
tough power jobs always pres- 
ent in the oil fields because it 
offers greater economy and ef- 
ficiency. 


The new Cummins ‘Power 
Team” also is available with a 
mechanical drive for use with 
torque converter. This assembly 
also uses Fawick 14” Airflex 
Clutches. 


Cummins Dependable Diesel Engines have 
been doing an outstanding job in the oil 
fields since 1934. Four factors have been 
all-important in their success. First, Cum- 
mins Dependable Diesels are _ precision 
built, carefully engineered, and designed 
to incorporate the outstanding and exclu- 
sive Cummins Fuel System. Second, the 
“‘ever-ready”’ service set-up maintained by 
Cummins Sales & Service, Inc., exclusive 
distributors in the oil fields. Third, a va- 
riety of models (39) to meet every power 
need. Fourth, availability of immediate de- 
livery on engines and parts from stocks 
in Cummins Sales & Service, Inc., branches. 
For complete information write for Bulletin 
DNH-100. 


These Features Give 
Cushioned Power 


DEPENDABLE DIESEL POWER 
SMOOTHER OPERATION 


VERY COMPACT—HIGHLY 
PORTABLE 


MORE POWER FOR LESS FUEL 
ACCURATE ENGINE CONTROL 
AIR OPERATED HYDRAULIC 
THROTTLES 


STURDY CONSTRUCTION 
ELIMINATES SHOCK LOAD 
HIGH TORQUE AT STARTING 
SPEEDS 


FOUR CYCLE ENGINE FOR 
ECONOMY 

STANDARD, EASY TO GET 
PARTS 


PRESSURE LUBRICATED 
AIR CLUTCHES AND 
HYDRAULIC COUPLINGS 
MAXIMUM STALL TORQUF 


Twin-Dise 
Hydraulic Couplings 


These fluid couetlows are ex- 
tremely simple¢both in princi- 
ple and mechanics. Wear and 
breakdown are reduced prac- 
tically to zero. The hydraulic 
couplings break the solid con 
nection between the powe: 
source and the driven equip 
ment... providing a point at 
which the power is transmit- 
ted entirely by the mass and 
velocity of moving oil. 


Fawick 
Airflex Clutches 


The Fawick Airflex Clutch pro- 
vides the solution to the ever- 
present problem of adequate 
clutch to match the improved 
construction available in other 
components of advanced de- 
sign power transmission. Use 
of the “air principle gives 
a “cushion” action to protect 
both the driving and driven 
members from the destructive 
— of telegraphed vibra- 
ion. 


Parts Available 
At Supply Stores 


Because this Cummins Depend- 
able Diesel Power Team uses 
well-known and standard 
items, parts can be obtained 
at your supply store, and most 
mechanics are familiar with 
its operation. 


CUMMINS SALES & SERVICE, INC. 


GENERAL OFFICES FORT WORTH. T 
EIGHT FACTORY TYPE REPAIR BRANCHES WHERE TRAINED 
EXPERTS GIVE 24 HOUR SERVICE FOR CUMMINS DIESELS 
FORT WORTH - HOUSTON - ODESSA - WICHITA FALLS, TEXAS 
OKLAHOMA CITY - WICHITA, KANSAS - SHREVEPORT - NEW ORLEANS 
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NEWS 


Study California Oil Supply 


A study of supply and demand re- 
lationships for California heavy and 
light crude oils is being undertaken 
by an Oil Producers Agency commit- 
tee appointed by L. A. Cranson, 
agency president, at the recent annual 
meeting of the organization. 

The agency consists of independ- 
ent oil producers who operate in 
practically all California fields. The 
committee consists of W. H. Geis, 
chairman,-J. M. Feldman, J. H. Gilli- 
land, Lawrence Vander Leck, and 
C. P. Watson. 


Motion Picture Catalog 


A catalog of motion pictures about 
the oil industry that tells where and 
how they may be obtained has been 
prepared. It is now being distributed 
by the Oil Industry Information Com- 


mittee to oil companies, service clubs, - 


colleges, schools, and libraries. 


“Movies About Oil” is the title of 
the three-color booklet, which is let- 
ter-sized for easy filing and lists 
movies available from oil companies, 
trade associations, educational asso- 
ciations, and government. 


Directors Fly to Venezuela 


Six members of the board of direc- 
tors of the Creole Petroleum Corpora- 
tion left Miami, Florida, recently for 
Barranquilla, Colombia, en route to 
Maracaibo, center of Venezuela’s 
flourishing oil industry. 


The directors—Lloyd Smith, Jo- 
seph Fly, Harry Piroleau, George 
Burr, Robert Miller and Edward 
Mundy—arrived in Maracaibo by 
Clipper the same day. 


Tuition Refunds Rise 


The Socony-Vacuum Oil Company, 
Inc., has announced that refunds and 
the number of participants in its edu- 
cational plan for employes established 
a new company record in 1948. Re- 
funds totalled $11,255, several thou- 
sand dollars greater than in any 
preceding year, according to Socony- 
Vacuum, and the number of partici- 
pating employes increased from 236 
to 276. 


Under the Socony-Vacuum plan, 
any of its approximately 45,000 em- 
ployees with more than six months’ 
service may obtain a refund of half 
the cost of tuition, matriculation, and 
other fees at any recognized educa- 
tional institution for spare-time 
courses of their own choice. 


Dallas B. of M. Offices Movec 


The Petroleum Field Office in Dz!- 
las, Texas, of the United States Bure: 
of Mines has moved from the Fed- 
eral Building to the Santa Fe Build- 
ing, Room 1909. Charles B. Carpenter 
is the supervising engineer of the Dal- 
las office. 


Instrument Exhibit 


The exhibits in the Fourth National 
Instrument Exhibit to be held in the 
St. Louis Municipal Auditorium, Sep- 
tember 12-16, 1949, are expected to 
equal last year’s record. Exhibits will 
include scientific and industrial in- 
struments and devices for measure- 
ment, inspection, testing and control. 
The latest developments in instru- 
ments will be on display to the 10,000 
expected visitors. 

Technical sessions of the Instrument 
Society of America, American Insti- 
tute of Physics, Industrial Instruments 
and Regulators Division of the Ameri- 
can Society of Mechanical Engineers, 
and the Instruments and Measure- 
ments Committee of the American In- 
stitute of Electrical Engineers, the 
Institute of Radio Engineers, the 
American Institute of Chemical En- 
gineers, and the National Telemeter- 
ing Forum, will be held in the Audi- 
torium. 
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4244 CLAYTON AVE. 


\ Installs Easily—in a few hours or less 

V Assembles Simply —no wiring worries 

\ Lights Switched with Breakers—(no fuses) 
V Correct Lengths for all A.P.I. heights 
En \ Weather-proof or Vapor-proof Styles 

\ YN Packaged in Sturdy Wooden Chests 


\ AR Combinations of standard String-a-lite sections can 
be supplied for individual power line needs, to 
auxiliary equipment. 


SALES AND SERVICE TO THE OIL FIELDS BY 


JOY MANUFACTURING COMPANY 


HENRY W. OLIVER BUILDING ¢ PITTSBURGH 22, PA. 


MANUFACTURED BY 


MINES EQUIPMENT COMPANY 
ST. LOUIS 10, MO. 
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Consult a You Engine 


He'll be glad to quofe prices on your 
requirements . . . without obligation. 
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Standard Oil Company (New Jersey) Reports for 1948... 


A year of Progress and Results 
for an Oil-using World!.. 


IL SHORTAGE FEARS of a year ago have vanished. All around 
the world, oil resources are expanding. In doing their part to 
meet the rising needs for oil, this Company and its affiliates last year 
made the greatest efforts in their history. Here are some facts from this 
Company’s Annual Report to its more than 200,000 stockholders... 


TOTAL PRODUCTION AGAIN INCREASED. 

After setting new records in both 1946 
and 1947, this Company and affiliates in 
1948 increased crude oil production by 
8% over the year before. Output of crude 
oil by our domestic affiliates represented 
9% of the total crude produced in the 
U.S. Output of affiliates, world-wide, 
represented 14% of world production. 


More wells drilled than ever before. 
Proved reserves increased 


2 SEARCH FOR NEW OIL SOURCES SET 
REcorDS. More wells were drilled than 
ever before. Costs for this were a record 
$374,000,000 in 1948. Proved reserves in 
the earth at year’s end were at a new high. 


If new Supertankers ordered, each nearly 
twice the size of wartime tankers 


3 EVEN GREATER COSTS FOR EXPANSION AND 
REPLACEMENT were again required to 
meet rising needs for oil. Jersey Standard 








and affiliates spent a record $529,415,000 
in 1948, even more than 1947’s invest- 
ment of 426 millions. For these needs and 
payment of dividends, money again was 
drawn from earnings, from borrowing, 
from sale of assets, and from further call 
on savings of past years. 


4 NEW FACILITIES RESULTED ALL OVER THE 
OIL-PRODUCING WORLD. In Venezuela, 
the world’s largest pipeline was completed. 
Fourteen new supertankers were ordered, 
each nearly twice the capacity of wartime 
tankers. At Montreal and Edmonton in 
Canada; at Billings, Montana; Linden, 
New Jersey; and Baton Rouge, Louisiana, 
new refining facilities for more and better 
oil products went into service. At Amuay, 
Venezuela, a new 60,000 barrels per day 
refinery neared completion. 


New facilities like this modern refinery 
help increase oil supplies 


5 RELATIONS WITH EMPLOYEES CONTINUED 
EXCELLENT. Again there were no do- 
mestic strikes or work stoppages. At year’s 
end the gross investment in property, plant 
and equipment amounted to $26,600 for 
each of the 129,000 employees of Jersey 
and its affiliated companies. 


BOTH INCOME AND EXPENDITURES ROSE. 
As reported in the consolidated state- 
ment, total income of all companies was 
$3,332,187,000, an increase of 40% over 
1947. At the same time, costs were also 





up 40%. $1,386,248,000 was paid for 
crude oil and other supplies, $573,459,000 
paid to employees, $492,000,000 for other 
operating costs. Taxes of $268,000,000 
were paid. 
7 RECORD NET EARNINGS, LARGELY PLOUGHED 
Back. Consolidated net earnings totaled 
$365,605,000. Yet this total, plus affiliates’ 
earnings assignable to stockholders other 
than Jersey, plus all of the year’s deprecia- 
tion allowances was just about equal to 
the amount of money put back into the 
business to meet pressing needs for expan- 
sion and replacements. Stockholders of 
Standard Oil Company (N.J.) received 
dividends of $2.00 per share of the Com- 
pany’s stock, plus a stock dividend of two 
shares for each 40 shares held. 


For copies of the full report write 
Room 1626, 30 Rockefeller Plaza, 
New York 20, N. Y. 


LTHOUGH world oil consump- 
tion for the year increased 6.5%, 
and U.S. consumption 5.6% . . . the 
need was met and more. Threatened 
shortages were averted. Proved re- 
serves in the earth are greater than 
ever before. New, modern facilities 
for meeting present and future needs 
are coming into operation through- 
out the world. Increasingly, human 
progress calls for more and more oil. 
In every way, the year 1948 was a 
year of progress and results for an 
oil-using world. 


The better vou live, 
the more oil you use! 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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Meeting in Florida 


“Oil and Gas Conservation En- 
courages Development” was the theme 
of the spring quarterly meeting of the 
Interstate Oil Compact Commission 
held at Jacksonville, Florida. Gover- 
nor Fuller Warren of Florida wel- 
comed the delegation speaking on the 
subject “Florida—Its Industries and 
Resources.” Response was made by 
Governor Sid McMath of Arkansas 
who spoke on “Conservation Has En- 
couraged Oil and Gas Development in 
Arkansas.” Governor Frank Carlson 
of Kansas reported on the IOCC’s 
activities and phases of its oil and nat- 


ural gas conservation program. 


United States Senator Andrew F. 
Schoeppel, past chairman of the IOCC 
and past Governor of Kansas, deliv- 
ered an address on “Proper Relation 
Between Federal and State Govern- 
ment in Oil and Gas Conservation.” 
Papers were presented on oil and gas 
development and conservation phases 
in the southeastern states by an out- 
standing man in each state. A review 
of the recently published book by the 
American Bar Association entitled 
“Conservation of Oil and Gas, A Le- 
gal History—1948” was presented by 
Blakely M. Murphy, the editor. 












%* Hall-Scott V-12 Engine 
(2,181 cu. in. displ.) 


HALL-SCOTT POWER 
saves money! 


The Hall-Scott V-12 is a versatile 
performer...for powering draw 
works, drilling rigs, pumps, genera- 
tors, other industrial equipment. 


This engine saves you money 
because of (1) exceptional power- 
to-weight ratio, (2) unit construc- 
tion, which provides for quicker 


HALL~ SCOTT 


MOTOR DIVISION 
ACF-BRILL MOTORS COMPANY 
Factory and Main Office: Berkeley 2, California 


servicing with minimum downtime, 
(3) compact design, which means 
greater mobility, lower transporta- 
tion costs. 


Like the Serzes 400 Hall-Scott Engine, 
the V-12 is adaptable to gasoline, 
butane, or natural gas operation. 
Full details on request. 


=== POWER BY SS 





Philadelphia Branch: 62nd Street and Woodland Avenue 


Branches: Boston * Chicago * Dallas * New York ¢ Los Angeles * Spokane ¢ Berkeley 
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Televise Annual Report 


April 12 marked the first formal 
showing of the new Union Oil (om. 
pany film, “Prospects Unlimiied,” 
which was presented at the compeny’s 
annual shareholders’ meeting in Los 
Angeles. The film, produced by the 
Hal Roach Studios of Culver City, 
California, was televised in 23 cities, 
The first television showings of the 28 
minute film was held on the night of 
April 12 in the cities of Los Angeles, 
California, San Francisco, Seattle, 
Washington, Buffalo, New York, and 
New Orleans, Louisiana. Remainder 
of the telecasts in the 24 major tele. 
vision cities were made April 13. 


Union Oil Company’s procedure of 
presenting its annual report to the gen- 
eral public via the medium of tele- 
vision, began last year when “Report 
for *47” was televised in 9 cities. This 
year, 14 more cities have been added 
to the custom-made network of major 
televsion outlets. 


Engineers’ Qualifications 


Though final action has not been 
taken, the Committee on Professional 
Recognition of Engineers’ Council for 
Professional Development is well on 
the way to agreement on a recom- 
mendation to national engineering so- 
cieties that membership grades and 
minimum qualifications for member- 
ship be standardized. Three essential 
grades of membership are contem- 
plated: Member, Associate Member. 
and Student Member, with two other 
grades suggested for those societies 
that may wish to adopt them: Fellow. 
and Affiliate. 

A member shall have had (1) an 
engineering degree, with at least four 

ears’ experience, at least two years of 
which shall have been in responsible 
charge of engineering work. Or (2), 
if not a graduate, he shall have had at 
least 10 years of engineering experi- 
ence satisfactory to the society. If not 
an engineering graduate, graduation 
from a natural or physical science 
curriculum may be acceptable. 

An associate member shall be a 
graduate of an engineering or physi- 
cal science curriculum, with no ex- 
perience required; or, if not a gradu- 
ate, should have had at least six years 
of professional experience. A student 
member shall be an undergraduate or 
graduate engineering student in the 
professional field of the society. A 
fellow is purely an honorary grade, 
for engineers of distinction for which 
the member makes no application. 

The affiliate grade would apply to 
those who are not professional eng) 
neers, but who cooperate with eng! 
neers in the advancement of engineer’ 
ing knowledge and practice. 
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HERE’S pulllli 1e xx ECONOMY 


PLUS CLOSER QUALITY CONTROL.. 


33 eT 











with FOXBORO 4 \utomatic Flow-Ratio GOntrollers 


REG. VU. &. PAT. OFF. 


on the Job... 


BY CONTROLLING the flow of a liquid or 6 
varying, continuous ratio to that of a 
processes such as those illustrated can be st 
lined to peak efficiency. Every change in the flow 
of the primary fluid is reflected by a proportional 

change in the secondary fluid flow, thereby main- 
taining a constant ratio between the two. The oper- 


wheel visible through chart plate. The 
ation is precise, instantaneous, and completely m ism is a compact, rug nit that fits into 
automatic. Liquid level, pressure, and other any 2 Controller. 
rit 














The Foxboro Flow-Ratic 
advantages both in its m 

un- M-40 control mechanism. 
curacy, sensitivity, and s 
The ratio mechanism ha 
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ntroller offers unique 
ring system and its 
combination of ac- 
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process variables may similarly be ratio-controlled. W detailed informati The Foxboro 
(Controllers are also available to ratio more than Company, l Neponset A 
one secondary flow to a common primary flow.) Massachu U.S.A. 


FOXBORO 


AEG. VU. & PAT. OFF. 


e, Foxboro, 





FLOW-RATIO CONTROLLER 


THE ONLY CONTROLLER WITH Fermuadligied CONSTRUCTION 
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Steel Price Revisions 


Benjamin F. Fairless, president of 
United States Steel Corporation, an- 
nounced that in the very near future, 
the individual steel producing sub- 
sidiaries of United States Steel will 
publish revisions of extras and deduc- 
tions covering certain products of 
their manufacture. 

These revisions in extras and de- 
ductions are expected to result in 
higher charges for certain gauges, 
widths, lengths and quantities and in 
lower charges for others. The revi- 
sions represent an effort to establish a 
more accurate pricing of extras. 





Rustproofing Metal 


It is now possible to rustproof 
tools, engine parts, fine instruments, 
and other metal articles simply by 
wrapping them loosely in a chemi- 
cally treated paper, according to Dr. 
M. E. Spaght, president of Shell De- 
velopment Company, the research af- 
filiate of Shell Oil Company. Key to 
the new method of preventing rust is 
a special chemical developed by Shell 
and marketed under the trade-mark 
VPI, for Vapor Phase Inhibitor. Or- 
dinarily kraft paper is coated on one 
side with VPI. Then, after a metal 
article has been wrapped in this paper, 
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the chemical slowly vaporizes inside 
the package, neutralizing the corro. 
sive action of moisture in the air. 
Depending on the tightness of the 
wrapping, VPI paper provides com. 
plete surface protection for periods 
ranging from a month to more than 
five years, even under severe condi- 
tions of temperature and humidity. 


Grant Graduate Fellowships 


L. W. Moore, president, Pan Ameri- 
can Refining Corporation, has an- 
nounced that this company is continu- 
ing its policy of granting graduate 
fellowships in chemistry and chemical 
engineering for the 1949-1950 aca. 
demic year. He stated that other than 
the fact that the fellow must be a 
graduate student, preferably within 
one year of his doctorate, Pan Ameri- 
can places no restrictions on the uni- 
versity in its choice of a fellow. 

Fellowships in chemical engineer- 
ing are being continued at the Univer- 
sity of Illinois, the Massachusetts 
Instiute of Technology, and Rice In- 
stitute. Chemistry fellowships are be- 
ing continued at the University of 
Texas, Ohio State University, and the 
University of Oklahoma. 


Industrial Exposition 


Newest products and equipment in 
the petroleum industry made news at 
the second annual Southwestern In- 
dustrial Exposition in Fort Worth. 
Manufacturers from over Texas, Okla- 
homa, Arkansas, New Mexico and 
Louisiana had important exhibits of 
special interest to the oil world in- 
cluding the latest types of oil well and 
oil field equipment and a multitude 
of products and by-products of petro- 
leum. 

The Exposition featured every type 
of product manufactured in the re- 
gion and displays were limited to 
goods made, processed or assembled 
in the five-state area. 


Inspection Trip 


K. S. Adams, president of Phillips 
Petroleum Company, and member of 
the board of directors went on a four- 
day inspection trip, visiting Phillips 
properties prior to attending the an- 
nual stockholders meeting and direct- 
ors meeting at Bartlesville, Oklahoma. 
Directors and key personnel making 
the trip used the opportunity to confer 
with field supervisors and employes 
as well as inspect recent property ad- 
ditions and improvements. : 

Eastern directors making the trip 
were H. M. Addinsell, F. W. Begrisch. 
E. E. DuPont, J. L. Johnstgn and Chas. 
A. Lemp, who met the Mid- st group 
in Kansas City Friday where they 
visited the Kansas City Kansas, fe 
finery and new lubriog ing oil plant. 
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Low-cost Electric POWER 
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DOES SO MUCH...COSTS SO LITTLE 


From the field to the refinery, low-cost electric service solves your 
power problems efficiently, economically, and most important 
of all, dependably. Here are just a few of the many advantages 
made possible by the use of electric power: 





1. LOW FIRST-COST OF POWER-DRIVEN EQUIPMENT. 2. LOW OPERAT- 
ING, MAINTENANCE, AND LABOR COSTS. 3. DEPENDABLE, DAY AND 
NIGHT, ALL-WEATHER PERFORMANCE. 4. HIGH SALVAGE VALUE OF ELEC- 
TRIC POWER EQUIPMENT. 5. EXTREME PORTABILITY. 6. LESS TROUBLE, 
FEWER REPAIRS, SMOOTH OPERATION. 7. HIGH SAFETY FACTOR. 


Houston Lighting & Power 
Company engineers will 
gladly discuss your power 


requirements for field or HOUSTON LIGHTING 
refinery. , Gan; & POWER COMPANY 
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Largest office building in Southern California is the new 
| 3-story General Petroleum Building, Los Angeles. It contains 
504,000 sq ft and was completed in March, 1949, at a cost 
of $11,000,000. Eight floors are occupied by the Home 
Office of the General Petroleum Corporation, the remaining 
5 floors by 45 other companies. The building stands 150 ft 
and is topped by a steel superstructure 30 ft high on which 
are mounted four Flying Red Horses, General Petroleum's 
trade-mark. The exterior is of beige terracotta. The vertical 

fins’ are of ribbed aluminum and act as sunshades for the 
building's more than 1600 windows. Parking is provided for 














Robert L. Minckler, president of the General Petroleum Corporation, in his 
office in the new General Petroleum Building, Los Angeles. The wall is paneled in 
bleached walnut, lights are recessed in a dark green cornice which tones with the 
draperies. The draperies are woven in shades of green and brown. The carved 
chenille carpet is gold. Side chairs are covered in a warm grey. 


employees and tenants in a unique spiral-design garage 
located near by. 

The unique General Petroleum Garage, Los Angeles, is a 
“one-story building six stories high."’ It consists of a single 
60-ft wide spiral ramp which winds upward from basement 
to roof. Over 450 cars can be parked on the ramp. The un- 
usual design saves an estimated 30 per cent in both construc- 
tion and operation costs. Cost of the structure was approxi- 
mately $1,000,000. The garage is located at Eighth and 
Flower streets in Los Angeles, two blocks from the new Gen- 
eral Petroleum building. 


Field Flood Water Treatment 


Treatment of oil field flood water 
by a newly developed chemical meth- 
od designed to combat bacterial ac- 
tion and acidic corrosion was de- 
scribed in joint papers prepared by 
Bradford men for presentation at the 
American Petroleum Institute meet- 
ing in Pittsburgh, Pennsylvania. 


J. N. Breston, director of the non- 
profit Association laboratory, and 
E. T. Heck of the producing division 
of Quaker State Oil Refining Corpora- 
tion, gave the papers at a meeting of 
the A.P.I. Topical Committee on Pro- 
duction Technology, Eastern District. 
Division of Production, American 
Petroleum Institute, in conjunction 
with the division’s spring meeting. 

Breston’s paper covered results of 
research in the Association’s Brad- 
ford laboratory. Heck’s paper outlined 
results obtained in the field by the 
water treatment. Co-authors with Heck 
are Kenneth Barton, also of the 
Quaker State organization, and Wil- 


Defensive Drivers’ Club 


Newest offensive against traffic ac- 
cidents is the Defensive Drivers’ Club. 
Continental Oil Company has be- 
cun enrolling its employes in a newly- 
formed organization that pledges its 
members to defensive driving, allow- 
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ing for the other driver’s mistakes. 
Launched by the company’s safety 
division, which is directed by J. S. 
Boylan, the Defensive Drivers’ Club 
members pledge themselves to be care- 
ful drivers and to be defegsively alert 
to avoid all accident traps.” 


liam Howell of Hercules Powder Con- 
pany, who have cooperated in the field 
experiments. The new treatment in- 
volves the use of a single chemical to 
fight baéterial action and acidic cor- 
rosion in water injected undergroun 
to push oil to producing wells. 
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lor the Job-by CLARK 


RIGHT ANGLE BIG ANGLE CENTRIFUGAL AXIAL FLOW 
(COMPRESSORS COMPRESSORS COMPRESSORS COMPRESSORS 


300 to 22,000 BHP 


With the addition of the new Clark Axial Flow 
100 to 4,000 BHP Compressor to the line, Clark now offers the 
: - most complete selection for any specific compressor application. Whatever 


your requirement may be—in capacity or type of service—we can furnish 
the right compressor, one that represents sound ——— aad the finest. 
precision manufacturing. 

This chart indicates the over-all range of the Clark line, i compressors. 
Space does not permit illustrating all types of drives, but you are invited 


to write for booklets containing information. We have greatly 
expanded our manufacturing facilit 
_ mand for these products that are “ 


lngine 200 to 880 BHP | Gas Engine Steam Turbine Steam Turbine 
200 to 800 BHP 1,000 to 2,200 BHP 


Diesel 
450 to 4,000 BHP ses 1,000 to 2,000 BHP Gas Turbine Gas Turbine 


it 400 to 2,000 BHP 1,500 BHP & UP 1,500 BHP & UP 
Electric 


1,500 to 5,000 BHP 


Electric Electric 





CLARK BROS. CO., INC. © OLEAN, NEW YORK 


One of the Dresser Industries 
BIRMINGHAM, ALABAMA, BOSTON, CHICAGO, DETROIT, HOUSTON, 
LOS ANGELES, NEW YORK, SALT LAKE CITY, SAN FRANCISCO, TULSA, WASHINGTON, LONDON, PARIS, 
BUCHAREST, RUMANIA, CARACAS, VENEZUELA, BUENOS AIRES, ARGENTINA 





PERSONALS 


> Robert J. Eiche, president of R. 
J. Eiche and Associates, Inc., Los An- 
geles, California, and Fred C. Rip- 
ley, International Derrick and Equip- 
ment Company, Torrance, were elected 
chairman and secretary-treasurer re- 
spectively of Nomads National Board 
of Regents. They succeed Henry A. 
Bourne and H. M. Cooley, both of 
Tulsa. Eiche, the new national chair- 
man, can well qualify as a Nomad, as 
in his worldwide travels over the past 
thirty years in the interest of the oil 
field equipment he represents, he has 
been in all the European oil produc- 
ing countries, and for periods he 
maintained residence in both England 
and Roumania. 

Secretary-Treasurer Ripley is one 
of the founders of Nomads, having 
met with the original group at Long 
Beach when the name and the objec- 
tives of the organization were de- 


cided. Ripley spent five years in South - 


\merica for Emsco Derrick and 
Equipment Company and two years 
as their export manager. He has been 
manager, California Sales and export 
of Ideco at Torrance since 1946. 


> Patrick W. Hennessy, 66, for- 
merly superintendent of The Ohio Oil 
Company’s Casper, Wyoming, Pipe 
Line Division, died April 9 in Casper 
as a result of a heart attack. He had 


been with the company 38 years when 
he retired in 1945. 


>» Carl H. Zwick was named assist- 
ant land man for the Sunray Oil Cor- 
poration in the Tulsa offices. Former- 
ly associated with Henshaw Brothers, 
drilling contractors and producers, 
San Antonio, Texas, he recently was a 
land man for Shell Oil Company, Inc., 
in Oklahoma City. 












































Robert J. Eiche 






Fred C. Ripley 


Nomads’ National Board of Regents chairman and secretary-treasurer. 


> Dr. R. B. Mears, manager of the 
research laboratory of Carnegie-Illi- 
nois Steel Corporation, Pittsburgh, 
Pennsylvania, was elected president 
of the National Association of Cor- 
rosion Engineers at the annual meet- 
ing in Cincinnati last month. V. N. 
Jenkins of the Union Oil Company 
of California, was chosen vice presi- 
dent, and O. C. Mudd engineer with 
Shell Pipe Line Corporation, Hous- 
ton, treasurer. 

Mears has been active in associa- 
tion activities as executive committee 
member and a director as chairman 
of the technical practices committee. 
He began his career with Bell Tele- 
phone Laboratories, and later headed 
the chemistry and metallurgy division, 
Aluminum Company of America. In 
1946 he became associated with 
United States Steel Corporation at its 
Kearney, New Jersey, research labora- 
tory, after which he became manager 
of the research laboratory of the Car- 
negie-I}linois Steel Corporation. 

Jenkins for 15 years has been re- 





Officers of the National Association of Corrosion Engineers. 
V. N. Jenkins 


O. C. Mudd 
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search chemist and research super- 
visor for Union Oil Company of Cali- 
fornia. Prior to this, successively, he 
was on the Emory University faculty, 
became research chemist and head of 


the standardization department of The 


Texas Company. 

O. C. Mudd, one of the first mem- 
bers of NACE, has been an enthusias- 
tic supporter since its founding. He 
served as its treasurer from the be- 
ginning. A graduate in electrical en- 
gineering, Mudd for many years has 
devoted most of his time to the solu- 
tion of corrosion problems. 

Presentation of the 1949 Willis 
Rodney Whitney Award to Mears and 
the 1949 Frank Newman Speller 
Award to F. L. LaQue, in charge of 
the corrosion engineering section of 
International Nickel Company, Inc.. 
and outgoing president of the associa- 
tion, was made at the annual banquet. 
The Whitney Award is made in recog- 
nition of achievement in the field of 
corrosion science and the Speller 
Award for engineering achievement. 






F. L. LaQue 















PERSONALS 


> L. A. Cranson, executive vice- 
president and director of Honolulu 
Oil Corporation was re-elected presi- 
dent of Oil Producers Agency of Cali- 
fornia at the annual meeting of ihe 
association. He has headed the agency. 
composed of independent oil pro- 
ducers operating in practically all oil 
fields in California for the past year. 
A director of Kettleman North Dome 
Association and a member of many 
other oil industry groups, his office is 
at the Honolulu Oil Corporation head- 
quarters in San Francisco. 


Other officers elected at the meeting 
were H. E. Woodworth, Safe Oil 
Company, Bakersfield, California, 
first vice president; R. A. Grant, 
Fullerton Oil Company, Los Angeles, 
second vice president; W. H. Geis, 
petroleum engineer, Los Angeles, 
third vice president; C. A. Johnson, 
Holly Oil Company, Los Angeles, 
fourth vice president. Rush M. 
Blodget, who managed the agency 
since its organization in April, 1931, 
was re-elected executive vice presi- 
dent. 

W. A. Russell, Seaboard Oil Com- 
pany, Los Angeles, was re-elected sec- 
retary-treasurer and Verne Harrell, 
Bankline Oil Company, Los Angeles. 
was re-elected assistant secretary- 
treasurer. Directors whose terms had 
expired were all re-elected. 


> Wallace T. Holliday, president 
of the Standard Oil Company (Ohio), 
and named by the Petroleum Institute 
to represent the petroleum industry 
on the Board of Brand Names Foun- 
dation, was re-elected vice chairman 
of the Foundation’s Board during the 
third annual Brand Names Day. He 
has been president of Standard Oil 
of Ohio since 1928. From 1908 until 
he assumed the presidency of Sohio, 
Holliday practiced law in Cleveland. 
A graduate of Cornell University, 
1905, he holds an LL.B. from Har- 
vard, and an LL.D. from Rollins. 


>» Eugene T. Singer, senior vice 
president and director of Standard- 
Vacuum Oil Company, has retired. He 
began his career 37 years ago as a 
young accountant in Hong Kong and 
became a specialist in financial prob- 
lems and foreign exchange. Singer has 
been a key figure in the post-war re- 
organization and rehabilitation of the 
company’s facilities abroad in areas 
overrun by the Japanese. He has also 
been a leader in the development of 
Standard-Vacuum’s program of em- 
ploye benefits, as well as training 
plans designed to develop executive 
ta'ent for the company. 





Speaks at Conference.—William J. Murray, right, chairman, Texas Railroad 
Commission, is welcomed to the Petroleum Recovery Conference held at Texas 
A&M College by Harold Vance, head, Petroleum Engineering Department, A&M. 
Murray was one of the speakers. 


> Joiner Cartwright, of Beaumont, 
Texas, has been named assistant sec- 
retary of Sun Oil Company. He is a 
member of the management commit- 
tee of the Gulf Coast Division of 
Sun’s production department. Cart- 
wright joined Sun Oil Company’s 
legal department immediately after 
graduation from the University of 
Texas Law School in 1924. He has 
been general attorney of the Gulf 
Coast Division since 1942. 


> Brigadier R. S. G. Stokes, 
C.B.E., D.S.O., M.C. has resigned as 
Chairman of the Board and Director 
of Trinidad Leaseholds Limited to 
take up an appointment in South 
Africa. Simon J. Vos succeeds 
Brigadier Stokes as Chairman of the 
Board. Roland Beaumont has relin- 
quished his directorship in Trinidad 
Leaseholds Limited, and associated 
companies, on his retirement from 
business. 


Major Kenneth Gordon, C.B.E., 
D.S.O., M.C., succeeds Beaumont as 
managing director of the company. 
T. Muir-Warden, O.B.E., M. INST.. 
MM. has been elected director of the 
company. 


> J. Sayles Leach, vice president of 
The Texas Company since 1938, was 
elected a director of that organiza- 
tion at the annual stockholders meet- 
ing. A native Texan, Leach, has made 
his home in Houston for many years. 
He was graduated from Baylor Uni- 
versity in 1915 with a Bachelor of 
Arts degree. In 1916, he entered the 
employ of The Texas Company. 
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> Frank Leach, new vice president 
in charge of oil production for North 
American Car Corporation, Chicago. 
Illinois, has announced that offices 
from which all oil operatione will be 
handled have been opened in Wichita, 
Kansas. Leach was elected vice presi- 
dent of the company following a re- 
cent board meeting in Chicago. He is 
the former vice president and general. 
manager of Bridgeport Oil Company. 

North American Car Corporation, 
which has been acquiring extensive 
oil properties since 1932, has hold- 
ings in Oklahoma, Kansas, Texas, 
New Mexico and Illinois. 


> D.S. Warning has been promoted 
to assistant general manager of the 
distribution economics department of 
Standard Oil Company (Indiana). 
W. L. Leavitt has been promoted to 
manager of the commercial research 
division in the same department to 
succeed Warning. 


> John C. Sample will rejoin the 
Standard-Vacuum Oil Company at its 
New York office as a member of the 
board of directors. Sample is now 
associated with General Petroleum 
Company in Los Angeles, California, 
where he is a vice president in charge 
of marketing and a director of that 
firm. After graduating from Indiana 
University in 1920, Sample left im- 
mediately for Japan where he served 
for 17 years. 

Succeeding Sample is Verne A. 
Bellman as vice president in charge 
of marketing and a director of the 
General Petroleum Corporation. 
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PERSONALS 


» New officers of the Dallas Chapter 
of Nomads for 1949 are J. C. Base- 
heart, president; R. J. Bauer, vice 
president; C. J. Berlin, secretary; 
E. F. Shiels, assistant secretary; E. 
J. Whetzle, treasurer; A. J. Olson, 
sergeant-at-arms; Earl Smith, assist- 
ant sergeant-at-arms; Brad Mills and 
fF. I. Brinegar, regents to the Na- 
tional Council. Committee members 
appeinted are: entertainment, A. J. 
Olson, chairman, and Vic Le May; 
membership, J. E. Everroad, chair- 
man; J. A. Mussler and Al Pranger; 


publicity, E. J. Whetzle, chairman. 

The first Monday ‘of the menth has 
been set as the regular meeting day 
with the May and June dates sched- 
uled by the program committee as 
dinner meetings. Prominent speakers 
will be heard on these dates. The July 
and August meetings will be outdoor 
gatherings for a round of golf topped 
off with barbecue trimmings. Fall 
meetings will again return to the regu- 
lar Monday dinner meeting pattern 
and the winter schedule will include 
several social functions. 

Joe Baseheart, Nomads °49 presi- 
dent is in charge of sales for The Buda 
Company; Dick Bauer, vice presi- 








Command Werformance 


of the Wayne C. Edmister Series 


HYDROCARBON ABSORPTION AND FRACTION- 
ATION DESIGN METHODS 


... being reprinted, exactly as it appeared in twenty suc- 
cessive issues of The Petroleum Engineer, in response to 
requests from readers. In this series, Edmister has for the 
first time assembled all the mathematics, curves, and meth- 
ods required for the designing of equipment for all types 
of absorption and fractionation operations. Using a most 
comprehensive set of curves, Edmister shows how to de- 
termine sizes, dimensions of plates, columns, towers, and 
other similarly important factors. Many short cuts are 
shown and illustrated, such as the calculations necessary 
when dealing with more than two fractionation plates. 


"he most complete, concise, and comprehensive presen- 
ation yet available on this subject... up-to-the-minute 
... 132 pages mall... approximately 100 illustrations! 


KR. S. VY. P. 
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COPIES OF THE EDMISTER SERIES 


Mail Coupon to 


THE 
PETROLEUM 
ENGINEER 





PUBLISHING 
COMPANY 





P. O. Box 
1589 





ENCLOSED FIND.____-____ ($2.50 PER COPY) 
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Dallas, 
Texas 
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dent, a Gardner-Denver representa. 
tive; Courtney Berlin, secretary, js 
associated with Baker Oil Tools and 
Gene Shiels, assistant secretary, js 
sales engineer for Ideco. Ed Whetz!-, 
treasurer, is in charge of advertising 
sales for Drilling Magazine; Ollie Oi- 
son, sergeant-at-arms, chief engineer 
for Continental Supply Company and 
Earl Smith, assistant, is sales repre- 
sentative for National Tube. Regent 
Brad Mills is vice president of the 
American Association of Oil Well 
Drilling Contractors and Regent 
Frank Brinegar is vice president of 
Continental Supply Company. All the 
officers have their headquarters in 
Dallas. Committee members Johnny 
Everroad, president, Cummings Fx- 
port Corporation and Vic Le May in 
charge of advertising for Mid-Conti- 
nent Supply are located in Fort 
Worth. Jack Mussler, sales manager 
of Continental Supply and Al Pranger 
of Ideco have their offices in Dallas. 


> George L. Parkhurst has been 
elected a vice president of Standard 
Oil Company of California. He is 


George L. Parkhurst 


president of Oronite Chemical Com- 
pany, Standard chemical products 
marketing subsidiary. He joined Oro- 
nite in 1946 following service with 
the Petroleum Administration for 
War. 

A graduate in chemical engineer- 
ing from the Illinois Institute of 
Technology in 1927 Parkhurst did 
graduate work in chemistry there for 
three years. He then studied law for 
four years and received his J.D. de- 
gree in 1934 at DePaul University. 


> James Tanham, vice president of 
The Texas Company, United States 
delegate representing industry, at- 
tended the fourth conference of Amer- 
ican States Members of the Interna- 
tional Labor Organization which 
opened at Montevideo. Delegates from 
practically all nations of North, Cen- 
tral and South America, with repre- 
sentatives from Great Britain an 
France attended the meeting. 
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Improvements and economies in welded piping “ mipwest 


WELDING FITTINGS 
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SIZES: %” TO 24”, INCLUSIVE SIZES: 2” TO 20”, INCLUSIVE 
Dimensions conform to applicable size range Same radius as ASA Elbows but with long in- 
of American Standard for Butt-Welding Fit- tegral tangent on each end—an exclusive 
tings, ASA B16.9. Radius and center-to-end Midwest feature that saves time and pipe. jamie hee 
dimension equal 1'/2 times nominal pipe size. No price increase over ASA Elbows. 
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RETURN BENDS 
| 
SIZES: 1” TO 30”, INCLUSIVE SIZES: 2” TO 12”*, INCLUSIVE 


Where space limitations prevent use of ASA Midwest Reducing Elbow takes the place of 
Elbows or Midwest “Long Tangent” Elbows a straight elbow and a reducer. It saves more 
shown above at right, these short turn elbows than one-third of the welding and improves 


without tangents are recommended. both design and appearance. 


: LATERALS : 
SYMBOLS j C /E—Center-to-End Dimension D—Nominol Pipe Size R— Radius CROSSES 
] T—Length of Tangent *D—Dimension is for larger Pipe Size REDUCING-ON-RUN TEES 









The variety of Midwest Welding Elbows is particularly im- 
portant because of the exceptional latitude in design and 
fconomy in erection that it provides. For example, the 
Midwest Long Tangent Elbow permits faster, easier, more 
accurate lining up with pipe ... removes weld from point aes 
of maximum bending stress . . . often eliminates a short — 

hipple and its extra weld. Slip-on flanges are easily 


Used wi + ae . R 
with minimum change in flange and fitting. TTD TSS MDD cae ae) a ee 
This Variety” is only one of several reasons why Main Offices: 1450 South Second Street, St. Louis (4), Mo. 
Many users prefer Midwest Welding Elbows. Sales Offices: New York (7), 30 Church St. 
Chicago (3), 79 West Monroe St. e Los Angeles (33), 520 Anderson 


St. @ Houston (2), 229 Shell Bldg. @ Tulsa (3), 533 Mayo Bidg. 
South Boston (27), 426 First St. @ Distributors in Principal Cities. 


SHAPED NIPPLES 








LAUGH witt BARNEY 





An infant was awakened from a 
peaceful slumber in a hospital. Look- 
ing down at his raiment, he yelled 
over to the occupant of the next crib: 

“Did you spill water on my 
diaper?” 

“Naw,” was the answer. 

“Huh—then it must have been an 
inside job!” 

yoy? 

The old man noticed the young fel- 
low with a bottle in one hand and his 
arm around a pretty girl. 

“The dern whippersnapper is 
wastin’ a lot o’ time,” he mused, “He 
can drink when he gets old.” 

yr 

“Jimmy surprised me by telling me 
that we’re going to take our honey- 
moon in France.” 

“How nice—and how did he spring 
that on you?” 

“He said as soon as we were mar- 
ried, he would show me where he was 
wounded in the war.” 

a oe 

She: Oh, Doctor, will the scar from 
my operation show? 

Doc: That, young lady, is up to you. 

( *.2 

Sue: Jim was sure feeling low last 
night. 

Lu: Well, I hope you slapped his 


face. 


A certain brewer sent a sample of 
his beer to a lab to be analyzed. A few 
days later he received a report from 


the chemist— 


“Dear Sir: 
“Your horse has diabetes.” 


a 
Job Applicant: I'm Gladys Zell. 
Personnel Manager: I’m pretty hap- 


py myself. Have a seat. 


y y 7 
“I represent the Mountain Wool 
Company, sir. Would you be inter- 
ested in some coarse yarns?” 
“Gosh yes. Tell me a couple.” 


5 i ¥ 
A fellow in Mississippi had his first 
date with a beautiful girl. They had 
been to one of the town’s best night 
spots and he had dined her and wined 
her. Quite struck with her charming 
personality and other eligibilities, he 
asked when ready to leave her that 
evening, “Honey, would you care to 
have breakfast with me in the morn- 
ing?” 
“Oh.” she replied. “I’d be de- 
lighted!” 
So the sharp young fellow asked: 
“Shall I call you or just nudge you?” 
s+ # 


A young lady down the street 
slipped on the ice yesterday. It bruised 
her somewhat, and slightly injured her 
otherwise. 





yo 





Da ay 
RADY 











YOU'VE ALWAYS SAID HOW WONDERFUL LANE-WELLS PACKERS 
ARE ON TOUGH JOBS, SO NOW WHEN I ASK YOU TO GET ME ONE 
TO HELP WITH THE TRUNKS, YOU SAY LANE-WELLS PACKERS 
ARE ONLY FOR OIL WELLS — I NEVER HEARD ANYTHING SO 
RIDICULOUS ++» HOW COULD 










ANYONE PACK UP AN OIL 
WELL 2- BLAH, 


OA “ 


ceed 
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James: See that woman with the 
dirty face, daddy? 

Father: Why, James, her face is ::ot 
dirty; she’s that way all over. 

James: Gee, pop, you know every. 
thing. . 


eh 
“I broke my husband of biting his 
nails,” 
“How?” 


“T hid his teeth.” 
7 y y 


“Daughter, that fellow who walks 
with you through the park doesn’t look 
very polished.” 

“Well, I'll admit he’s a little rough 
around the hedges.” 


: & = 


Girl’s father: Young man, we turn 
out the lights at 10:30 in this house. 
Boy friend: Gee, that’s darn nice of 
you, sir. 
yor 

Father: You can ask a question, 
son, but make it short. 

Small Son: Well, when a doctor gets 
sick and another doctor doctors him, 
does the doctor doing the doctoring 
have to doctor the doctor the way the 
doctor being doctored wants to be 
doctored, or does the doctor doing 
the doctoring of the doctor doctor as 
he wants to doctor? 


yor 

A man with long pants got on a 
streetcar and paid a dime. 

A boy with short pants got on and 
paid a nickel. 

A girl got on free—she had a trans- 
fer. 


v y 5 A 

The husband eyed his wife over the 
hotel diner table in puzzled surprise: 

“That’s a beautiful necklace you're 
wearing, my dear,” he said. 

“Yes, isn’t it, darling?” replied the 
wife. “I found it in the back of your 
car.” 

a 

“I’m telling you for the last time 
that you can’t kiss me.” 

“Fine! I knew you would weaken 
sooner or later.” 

of - f y 

A lady on a Pullman was annoyed 
by the snoring of a man in the upper 
berth. Exasperated, she knocked on 
the ceiling of her sleeper. Finally the 
man stopped snoring and called, “I 
saw you come in and I’m not coming 
down.” 

ee 

Doctor: What you need young lady 
is a little sun and air. 

Sweet young thing: That would be 
very nice, doctor, but I’m not even 
married. 


yong 
He who gets too big for his britches 
will be exposed in the end. 











































Overlooked Oi Prospects 


—— 








alks Mae people tell us that America is running out of oil—that our total “proved” : 
ook reserves will last only 12 to 15 years, if all our “ultimately recoverable oil” could be | 
di produced in that relatively short length of time. Laymen and “experts” alike warn us 


repeatedly that: “All our big fields have been found! All our known fields are fully 
developed! Only a few places are left to explore!” 


urn Now, however, we are finding new fields and new reserves in old fields at an 
“ee increasing rate due to the stepped-up program of exploration and drilling that followed 
expanding demand and higher prices for crude oil. Soon we may have a 2,000,000-bbl 
per day backlog of potential producing capacity, and, instead of needing increased 
ion, imports of foreign oil to supplement our domestic supply, domestic producers are 
requesting reductions in imports so that they can continue to develop enough new pools 


to meet the increasing demand, and thus, keep America self-sufficient and ready for 


oe any emergency. 

o Our domestic operators can continue to develop enough new pools in America so 

ing long as the price of crude oil and natural gas is sufficient to provide the companies 

- as a reasonable return on the large expenditures necessary to cover the calculated risks 
of exploration, leasing, and drilling and so long as they can operate in a healthy 
political atmosphere of free competitive enterprise. 

na 


Where can operators find this adequate supply, these abundant petroleum reserves 
and for the foreseeable future? The answer is simply this—Right here where they’re find- 
ing them now! On new or old prospects in new or old provinces; on the edges of old or 
new fields; or in shallower and deeper formations in old producing fields. 





ins- 





ie A cursory examination of some of the available statistical records shows, for 
se: example, that hundreds of oil and gas fields are not fully developed. Only one or two 
Ire wells have ever been drilled in many of them. Many of these very small fields have 


been producing oil and gas for years—perhaps in “non-commercial” quantities. Others 
are shut in for lack of an outlet. Rangely, Colorado, is a prime example of such a field. 
Shallow production was discovered in 1902. About 96 wells were drilled to the 530- 
ft pay formation. Deep production was discovered in 1933 in the Weber sandstone at 
me 5700 ft. The discovery well appeared to be “non-commercial.” About 360 wells have 
been drilled in recent months, however, and are now producing 11,000,000 bbl a year. 


the 


pur 


ken 

Twenty to 50 per cent of the oil and gas fields in several sections of our country 
m have only one or two wells. In Wyoming, 30 fields out of 140 fields in the state; in 
per Montana, 14 out of 51; in East Texas, 38 out of 121; and in the upper Texas Gulf 
on Coast, 50 fields out of 246 fields have only one or two wells. How many of these will 
the be extended, deepened, or plugged back successfully? That is a question that “experts” 
: “ can’t answer. One and two well fields are seldom given much credit on reserve esti- 
ae mates, but there is where some wise operators will look for more oil—and where 

they’re likely to find it in surprisingly large quantities. _ 
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Porosimeter for large diamond cores. 


P 420.111. 





Permeameter for radial permeability tests. 


Analyzing Large Section Cores 


W. W. GIBBS, R. S. PHILLIPS, and A. G. A. PIERCEY* 


Tue analysis of cores for porosity 
and permeability is usually done on 
small core plugs about 1-in. in diam. 
Results obtained by this method on 
cores from the Leduc Field, however, 
were found to be in error, because the 
large size of the openings and vugs 
made it very difficult to cut a small 
plug representative of the full-sized 
diamond core. Bulk volumes obtained 
by mercury displacement were also 
in error, because of mercury entering 
the open vugs. 

In December 1947, work was be- 
gun on the development of equipment 
capable of making porosity and per- 
meability determinations on full-sized 


*Madison Natural Gas Co. Ltd., Turner Val- 
ley, Alberta, Canada. 


sections of 3%4-in. diamond cores. 
This article presents the results ob- 
tained to date in the hope that it will 
help others working on _ limestone 
coral reef type cores and stimulate 
the interchange of ideas on this sub- 
ject. 


Porosimeter 


The operating principle of the por- 
osimeter for large cores is based on 
the USBM type porosimeter,’ but the 
actual porosimeter, gas expansion 
measuring system, and method of cali- 
bration were developed by the staff of 
the Madison Natural Gas Company 
Laboratory. This porosimeter can be 
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used for cores up to 334-in. in diam 
and 4-in. in length. 

The apparatus is shown diagram- 
matically in Fig. 1 and in the photo- 
graph. It consists of a suitable core 
holder (C,) ; a closed arm manometer 
(MA,); a Bourdon type pressure 
gauge (M,) (or dead weight tester) ; 
and a suitable air receiver bottle (B, ). 
The core holder (C,) is constructed of 
a 614-in. section of 414-in. O.D. pipe 
welded to a base of 6-in. channel iron. 
All the air lines are made of 14-in. 
common pipe. The air receiver (B,) 
consists of a nine-liter pyrex bottle 
enclosed in a wooden container that 
reduces temperature changes and in- 
creases the safety factor. 


Method of Operation: 
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FIG. 1. SCHEMATIC DESIGN. 
Large section porosimeter. 
(Refer to Fig. 1). calibrated by means of three steel 


Step 1. With valves (V,) and (V,) 
closed, evacuate the battle (B,) and 
its conecting lines, by means of the 
vacuum pump, through the stopcock 
(V,). 

Step 2. While the measuring system 
is evacuating, insert the core in the 
holder (C,), close the end clamp 
tightly and apply slightly more than 
the desired air pressure to the holder 
by opening valves (V,) and (V,). 
Close valve (V,). 


Step 3. Adjust the pressure to ex- 
actly that desired by means of valve 


(V,). Close (V,) and (V.). 


Step 4. Close stopcock (V,), record 
the reading of the closed-arm manom- 
eter. 


Step 5. Crack open valve (V,) and 
allow the air in the core holder to ex- 
pand into the measuring system. 

Step 6. Record the final reading of 
the closed-arm manometer after 
equilibrium has been reached. 

Step 7. From the drop in manometer 
level and the calibration curve for the 
porosimeter determine the actual core 
volume. 

Step 8. Measure the diam and length 
of the core by means of vernier calli- 
pers and compute the bulk volume. 

Step 9. From the actual core vol- 
ume and bulk volume compute the per 
cent porosity as follows. — 

Bulk volume—Core volume 
Bulk volume 





x 100 


= per cent porosity. 


A pressure of 69 psig is used in this 
laboratory. The measuring system was 
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blanks, 31-in. in diam and 1, 2, and 
4 in. in length, respectively. The steel 
blanks were measured very precisely 
and their volumes calculated. The 
drop in manometer level was pletted 
against the volumes. This graph can 
be used to read the unknown core 
volumes directly from the manometer 
readings. 


It is very easy to prepare a series 
of calibration curves for varying tem- 
peratures and barometric pressures 
by means of the standard blanks. A 
change of 5 to 10 F in room tempera- 
ture and a variation of barometric 
pressure of 10 to 20 mm. were found 
to have very little effect on the original 
graph. 

A statistical analysis of test data on 
the large porosimeter was made by 


J. W. Young. As the usual volume of 
sample taken for test is about 500 cu 
cm, the precision of an actual test, is 
accurate to about 0.5 per cent of por- 
osity, while the largest error of por- 
osity to be expected in 1000 tests is 
about 2.5 per cent. In view of the 
large variations in porosity of individ- 
ual cores, it is considered that this 
precision is satisfactory. 


Permeameters 


The permeameters for determining 
the vertical and radial permeabilities 
of large size cores use the same gas 
flowmeter measuring system as is used 
for measuring the flow through con- 
ventional small core plugs. 


Vertical Permeameter 


The construction of the vertical 
permeameter can be seen in Fig. 2 
and the photograph. 

The core holder (A) is constructed 
on a base of 6-in. channel iron, the 
holder and clamp supports (B) being 
welded to the base. The core holder 
is a 434-in. section of 414-in. O.D. 
pipe, internally finished to a smooth 
surface with all sharp edges removed. 

In order to seal the ends of the 
holder, two end caps (C, and C,) were 
constructed, attached to the threaded 
clamp rods (D). 

An inner tube, size 4.5-in. by 21-in., 
is cut about 2 in. longer than the core 
holder, inserted in the chamber, and 
the ends folded over the holder edges. 

Method of Operation: (Refer to 
Fig. 2.) 

Step 1. The inner tube having been 
folded over the edges of the core 
holder (A), thread down cap (C,) 
against holder until a very tight seal 
is obtained. 

Step 2. Open the valve to the vac- 
uum pump. This will draw the rubber 
lining flush with interior surface of 
holder. Insert the core. 

Step 3. Thread down the remaining 











FIG. 2. SCHEMATIC DIAGRAM. 


Large section permeameter. 


he FLOWMETER 
— 
TO -VACUUM PUMP 


HIGH 
| PRESSURE 


yar YTO AIR SUPPLY 


ADJUSTABLE 
AIR REGULATOR 


={A) GAUGE PSIG 






































THE PETROLEUM ENGINEER, May, 1949 










ng 
es 


n- 


he 
ng 
ler 


th 
he 


re 


ed 


re 
nd 


es. 
en 
yre 
al 
AC- 


er 


ng 











ADsusTABLE GAUGE 
REGULATOR 





CLAMP 
RUBBER TUBE 


FLOWMETER 





AIR PRESSURE 








VALVE 


Hg MANOMETER 


FIG. 3. SCHEMATIC DIAGRAM. 
Horizontal (radial) permeameter. 








end clamp (C,) tightly and close vac- 
uum pump valve. 

Step 4. Open valve to high pressure 
air, 80 to 100 psig. This will compress 
the rubber tube equally on all surfaces 
of the core leaving the ends open for 
the passage of regulated air. 

Step 5. Apply air to the permeame- 
ter by means of regulator. Take read- 
ings of pressure and rates of flow on 
the gas measuring system. In the 
Madison Laboratory this is done by 
means of calibrated flow meters and 
suitable nomographs. As various sys- 
tems can be used, details are not given 
here. 

Step 6. Calculate the permeability 
from the data obtained on core vol- 
ume, pressures, and flow meter read- 
ings as in the case of small cores. 


Horizontal (Radial) Permeameter 


Large horizontal core are not avail- 
able from wells, but measurements of 
permeability to the well are desired. 
To obtain these values it was decided 
to construct an apparatus capable of 
obtaining permeability on large sec- 
tion cores by radial flow measure- 
ments, 

The construction of the permea- 
meter for radial flow measurements 
can be seen in Fig. 3 and the photo- 
graph. The top and base of 1-in. plate 
are welded to the back of a 6-in. 
channel. 

The base of the core plate is covered 
with three layers of rubber sheeting 
1/16-in. thick, cut slightly larger than 
the diam of the cores to be tested. In 
actual use, a short length of 1-in. 
copper tubing is inserted into the base 
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and allowed to project up into the 
core. This prevents the accidental clos- 
ing of the air inlet hole when the rub- 
ber is compressed. 

The core is enclosed within the ap- 
paratus by means of a rubber tube of 
suitable diam to permit clamping of 
the ends to the top and bottom of the 
core support. Large size flexible hose 
clamps are suitable for this purpose. 
A circular piece of thin rubber slightly 
larger than the core is used on the top 


end of the core to prevent air leakage 
at this point. 


Preparation of Cores 


After vertical permeability has been 
determined the cores are drilled cen- 
trally by means of a hollow 1,-in. 
steelite tipped bit. Cores are washed 
with water, dried, and then cooled to 
room temperature. Radial permeabil- 
ity measurements can now be per- 
formed. 


Method of Operation: 


The operating procedure for this 
apparatus is simple and brief. 

Step 1. Place core on the rubber 
covered plate. If the copper tubing is 
used, no danger of closing the air inlet 
hole will arise. 

Step 2. Turn down upper plate until 
sufficient pressure is applied on core 
to prevent leaks around the core ends. 

Step 3. Pull rubber tube over core 
and clamp the bottom to the support. 
The top end of the tube is permanently 
clamped. 

Step 4. Apply air pressure to the 
core by means of a regulator. Read- 
ings are taken on the calibrated flow- 
meter as used with the vertical per- 
meameter. 

Step 5. Permeability is calculated 
from data: derived from flowmeter 
readings, graphs, diameters of core 
and central hole, and the length as 
determined by means of calipers. 


Calculation: (Radial flow permea- 


meter for large cores.) 


The permeability in the case of gas 
flow from the inside radially to the 


Permeameter for vertical permeability on large diamond cores. 
















































































outside is in accordance with Muskats 
equation :? 


ZQ In < 1000 


PT ia 1 
meee Py oN 


millidarcies 


(1) 


Where Z is expressed in centipoises. 





Q is the volume rate of flow in cu 
cm per sec reduced to the algebraic 
mean pressure in the core 
P,+P, 
2 





r, — radius of small hole in core 


2Muskat, “Flow of Homogeneous Fluids,”’ 


page 95. 


r, = radius of core 
h = length of core in cm 
P, = initial pressure in atm 
P, = final pressure in atm 
If Q = cu cm per sec at pressure P, 
then at higher pressure Fite 


the volume will be Q= 


QP, _ 2QP, ‘33 
P,+P, P,+P,° aa 
2 





Substituting the value of Q from 
equation (2) in equation (1) and 
converting to logarithm of base 10: 


— QP. _ 
“= P? —P,? 


Z 2.303 log —2- 1000 
Yr, 
= eas ee 


Since for any one temperature Z 
is a constant, and r, and r, are con- 
stants, if the bits used to cut the origi- 
nal core and drill the hole through ihe 
center are not changed, the equation 
(3) can be written 





—_ 2, fC 
k=>. rT: 


Z. 2.303 log —- 1000 
1 


Cs 





T 
As large numbers of cores have to 
Q. P, 

P,? — P,? 

are obtained by use of a nomograph. 
The value of C is constant for a given 
temperature and set of core bits. The 
length of the core is determined by 
means of vernier calipers. 


be tested, values of 
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Reserves Surpass Production in 1948 Record of Standard Jersey Affiliates 


Vicorous efforts by affiliates of 
Standard Oil Company (New Jersey) 
to provide more petroleum in a 12- 
month period that saw the industry 
overcome the tight supply situation 
existing at the beginning of 1948, 
brought the following outstanding re- 
sults, the company announced: 


1. Net production of crude oil aver- 
aged a record 1,075,000 bbl a 
day, 8 per cent higher than in 
1947. 


2. Expenditures for oil exploration 
and development reached $374,- 
000,000 for the 12-month pe- 
riod, and more wells were drilled 
than in any previous year. 


3. Additions to proved reserves of 
domestic affiliates virtually 
equalled their production for the 
year while added reserves 
abroad substantially exceeded 
production. 


In a review of producing perform- 
ance prepared for its forthcoming an- 
nual report, the company stated that 
the production record was attained 
despite the fact that in some locations 
production was cut back during the 
latter part of the year because supply 


we) 
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exceeded market outlet and available 
storage was full. 

During the year the company’s af- 
filiates in the United States produced 
a net average of 428,000 bbl of crude 
oil a day. In addition, they purchased 
an average of 925,000 bbl a day from 
many thousands of independent oil 
producers and royalty owners, and 
sold 605,000 bbl a day to other re- 
finers. Foreign affiliates’ net produc- 
tion averaged 647,000 bbl a day, and 
their net purchases amounted to 28,- 
000 bbl a day. 

As in past years, much of the addi- 
tion in affiliates’ proved reserves in 
the United States, the company re- 
ported, was accomplished by further 
exploration, including deeper drilling, 
of previously known oil fields. New 
fields also were discovered, notably 
two fields by Humble Oil and Refin- 
ing Company on the continental shelf 
off the coast of Louisiana. 

The continental shelf of the United 
States, it was explained, is the sub- 
merged area of the continental mass 
sloping out gradually under the ocean 
to a depth of about 600 ft of water, at 
which point the land mass generally 
plunges down sharply. Drilling on the 


continental shelf requires construc- 
tion of special steel structures, and 
difficulties of drilling wells are vastly 
greater than on land. However, some 
drilling operations are now carried on 
as far as 30 miles from shore and at 
under-water depths up to 50 ft. 


In Alberta, Canada, Imperial Oil 
Limited made two important oil dis- 
coveries. The first, situated about three 
miles from the Leduc field, was ihe 
Woodbend pool where the first well 
began producing in January, 1948. 
The second discovery was the Red- 
water field, about 65 miles from 
Leduc. These fields, the company said, 
are a highly important development 
for the Canadian economy. 


Creole Petroleum Corporation’s ex- 
ploratory efforts in Venezuela brought 
substantial increases in proved re- 
serves in the Lake Maracaibo and 
Quiriquire fields. 

Production of Tropical Oil Com- 
pany in Colombia declined about 26 
per cent in 1948, due chiefly to a 
7-week strike and civil disturbances in 
Bogota. In Peru, International Oil 
Company, Limited, made new dis- 
coveries. kxt 
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Geophysical Exploration 


in the Paraguayan Chaco 


HARRIS COX 


A cross the hundred thousand square 
miles of table-flat wilderness that 
make up Paraguay’s Gran Chaco, one 
of South America’s most interesting 
oil exploration adventures is now tak- 
ing place. The Paraguayan Chaco is 
an immense, semi-desert area, peopled 
primarily by primitive, wandering In- 
dian tribes who gain a living by hunt- 
ing with crude bows and arrows and by 
gathering honey, berries, and herbs 
from the sparce growth of the region. 


The Chaco’s monotony is relieved 
by a handful of widely scattered mili- 
tary outposts, and a few colonies of 
sad-eyed, black-clad Mennonite farm- 
ers who moved to the Chaco from 
Europe and North America some 
twenty years ago to gain complete iso- 
lation from modern civilization. They 
could not have chosen a better place. 


Exploration of the Chaco began in 
1945 when Union Oil Company of 
California decided to have a careful 
look at one of the last remaining oil 
frontiers of South America. Vene- 
zuela, Colombia, Peru, Equador were 
all producing oil and being explored 
actively. Argentina was striving for 
petroleum self-sufficiency. Wildcats 
were being drilled in Brazil. Through- 
out a large part of South America, oil 
was being sought as eagerly as in the 
United States. 


Paraguay was a big question mark. 
No one could do more than hazard a 
guess as to what the Chaco held, for in 
its 53 million acres of flat-lying and 
relatively recent surface beds hardly 
a single significant outcrop could be 
found. No spot was more than fifty 
feet from level except a low range of 
hills in the northern part, called lo- 
cally the Sierra de Leones. 


East of the Andes 


One real basis for optimism was ihe 
presence of producing oil fields along 
the east flank of the Andes in Peru, 
Bolivia, and Argentina. It was hope- 
fully surmised that similar fields might 
be found somewhere in the tremen- 
cous area east of the Andean foothills. 
{xcepting the great Comodoro Riva- 
davia field along the Atlantic coast 
south of Buenos Aires, all Argentina’s 
felds are situated along the Andean 
belt. In fact, YPF has seriously con- 
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sidered the Argentina Chaco for oil 
exploration. 

Before Union decided to go ahead, 
Earl Noble, then Manager of Explo- 
ration for Union, headed an epoch- 
making reconnaissance trip covering 
the whole of Paraguay. Other mem- 
bers of this original geological party 
were Max Krueger and Chester Cassel. 
After contacting various government 
officials and making arrangements for 
transportation and supplies, Cassel 
was assigned to study the geology of 
Eastern Paraguay, while Noble and 
Krueger undertook to explore ihe 
western portion of the country. This 
party made a full swing around the 
immense Chaco, covering many of the 
most remote and desolate parts of the 
area; a trip that many Paraguayans 
now refer to as “un viaje fantastico.” 


Union made a contract with the 
government of Paraguay after this ex- 
pedition. The agreement, signed Oc- 
tober 4, 1944, with the Minister of 
Public Works, made the Chaco a re- 
stricted area for ten years beginning 
January 1, 1945. Union agreed to pay 
taxes on the land and to begin drilling 
within 18 months. If oil was discov- 
ered, Union’s exploitation rights 
would extend over a period of thirty- 
five years with a provision for an ex- 
tension of fiften years. 


At the time, Western Geophysical 
Company International of Los An- 
geles had field equipment in Peru, 
where it had just completed a survey. 
Western agreed to ship it direct to 
Paraguay to save the months of iravel 
time needed to send such equipment 
from the States. The crew shipped out 
of Lima, went around the Horn and 
up to Buenos Aires. 


Equipment Shipped In 


It was here that the crew got its first 
taste of the complex transportation 
problem that was to be an important 
part of its daily life for some time to 
come. At Buenos Aires the equipment 
was taken off the ship and reloaded 
aboard one of the number of modern 
diesel river boats, each about 100 ft 
long, which make the 900-mile run 
up the Rivers de la Plate, Parana, and 
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Paraguay, one of the great river sys- 
tems of the world, to Asuncion, the 
largest city in Paraguay and one of 
the oldest in South America. The boat 
was broad-beamed and of shallow 
draft, designed to operate in river 
water that, during the dry season, was 
often less than nine feet deep. 

Five days of pleasant pastoral scen- 
ery and good Paraguayan beef steak 
followed as the boat thrashed up the 
brown stained river to Asuncion, a 
placid town of some 10,000 with cob- 
bled streets, a number of ancient but 
comfortable hotels, and the world’s 
noisiest trolley cars. The city has an 
easy-going, old world atmosphere. Be- 
tween six and eight on almost any 
summer evening, a large number of the 
inhabitants can be seen strolling along 
the tree-lined Calle Palma, Asuncion’s 
main thoroughfare and the only one 
in the city that is completely paved. 
After taking the air, gossiping with 
their friends and having a cup of cof- 
fee or Yerbe Naté, a weak, tealike 
beverage usually drunk from a hollow 
gourd through a silver tube, they go 
home to dinner. By nine the streets 
are completely deserted. There are a 
few small movie houses, a number of 
restaurants that serve good food and 
inexpensive drinks, and a single, rou- 
lette casino. During the summer sea- 
son—September to March—business 
begins at six in the morning and closes 
up for a long siesta during the after- 
noon. 

Paraguay is the only genuinely bi- 
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lingual country in America. The in- 
habitants speak both Spanish, the 
official language, and the aboriginal 
tongue of the Guarani Indians who 
thrived in Paraguay before the ar- 
rival of European civilization, but 
who are now all but extinct. The 
Guaranis were a fierce, warlike peo- 
ple and their courage and bravery is 
one of the great traditions of the 
country. Fortunately, a North Ameri- 
can need not know more than a few 
words of this difficult language, and 
when Western Geophysical set up its 
office in Asuncion and began inter- 
viewing for the positions of surveyor, 
computer, and driller, they were 
happy to find that all applicants were 
well acquainted with Spanish. 


Paraguayans Employed 


When supplies had arrived and 
enough Paraguayans to fill out the 
crew had been hired, the men and 
equipment were loaded aboard an- 
other, smaller river boat headed for 
Puerto Casado, a tiny town 350 miles 
upriver from Asuncion. Puerto Cas- 
ado is the starting point for a single 
track, narrow gauge, wood-burning 
railroad that runs 90 miles straight 
out into the Chaco. 


The railroad’s chief occupation is * 


hauling quebracho, an axe-breaking 
hardwood that grows plentifully in 
the Chaco and is used for making tan- 
nin and railroad ties. From the rail- 
head, known only as Kilometer 160, 
the crew drove 80 miles further on to 
a military post at Mariscal Estigarri- 
bia, named for General José Estigar- 
ribia, the Paraguayan hero of the 
Chaco War of the thirties. 


Field Headquarters Built 


Estigarribia is the Paraguayan 
Army headquarters for the Chaco dis- 
trict, the whole of which has been a 
military reservation since the Chaco 
War. It consists of a number of mod- 
ern houses, a pasture airport, a hand- 
some casino, and a general store run 
by the Mennonites, who stock food 
and clothes of local manufacture, as 
well as a selection of standard North 
American products. A large ware- 
house was erected at Estigarribia out 
of palm logs, the cheapest and most 
easily worked of the available build- 
ing materials. Later a complete ma- 
chine shop was erected, making the 
town the field center for all geophysi- 
cal and drilling work in the whole 
Chaco. 

The entire Chaco exploration proj- 
ect, from seismic surveying to actual 
well drilling, with its infinite com- 


plexity of transportation, supply, per-' 


sonnel, and geophysical problems, is 
under the able direction of Chester 
Cassel, vice president and general 
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THE PARAGUAYAN __CHACO 


SCENE OF A REFLECTION SEISMOGRAPH 


SURVEY MADE BY WESTERN GEOPHYSIGAL 
COMPANY INTERNATIONAL FOR UNION Ol 
COMPANY OF CALIFORNIA. 
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Map of the Paraguayan Chaco showing some of the settlements 
through which the Western Geophysical crew worked. 


manager of Union Oil Paraguay. His 
leadership of the work has been out- 
standing. 

At the base camp in Estigarribia 
the crew had its first long look at the 
problem that lay ahead. The initial 
job, of course, was to establish the 
major structural features of the area 
and indicate any reversals that might 
be present. As no one had any clear 
idea of sub-surface formations, it 
seemed reasonable to simply shoot 
reconnaissance lines criss-crossing the 
entire area. 


The Water Problem 


The Chaco was a far bigger prob- 
lem, than its flat, unrelieved monot- 
ony would indicate, however. To be- 


THE 


gin with there was water. There was 
too much water when it wasn’t needed 
and not enough when it was. The 
Chaco’s rainy season reaches its peak 
about January, building up from 
light, sporadic rains in October to 
fairly heavy rains during the height 
of the season, and then slackening off 
through May. 

The total rainfall is light, but be- 
neath a shallow mantel of topsoil is 
a thick, impervious layer of hard clay 
that prevents any measureable amount 
of water absorption, and the flatness 
of the whole area prevents adequate 
drainage. The net result is that large 
portions of the Chaco are nothing but 
quagmire for days on end, making 
the movement of trucks and equlp- 
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Western Geophysical water truck being filled at a typical 

aguada, or water hole, in central part of Paraguay'’s Gran 

Chaco during a seismic survey for Union Oil Company of 
California. Aguadas form from September to March. 
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Crew is pulling casing from a water 

well but because of lack of surface 

water shallow water wells were drilled 

at strategic locations along each 
shooting line. 


ment slow and difficult. Bulldozers, 
tire chains, and truck winches were 
used extensively during the wet sea- 
son, however, and prevented any seri- 
ous delay in the crew’s operations. 

The other side of the problem was 
getting enough water for drilling and 
drinking when the rains had stopped 
or slackened off and when there was 
no water hole near by. During the 
rainy season, many pools of slimy, 
stagnant water accumulate. A number 
of them persist throughout the year, 
providing ample water for drillin 
and, when filtered and distilled, for 
drinking, too. On some occasions 
early in the operations, drilling had to 
be undertaken many miles from the 
nearest aguada, as the water holes are 
called. Long round trips by a number 
of water trucks had to be made to 
keep a single drill operating. In the 
far western part of the Chaco, where 
the terrain is sandy desert, it some- 
times took five water trucks working 
full time to keep a drill going. 


Water Wells Drilled 
The water problem was solved 
shortly after the start of operations by 
systematically drilling shallow water 
wells along each shooting line. These 


A Union Oil Paraguay truck stopped for water along a 


trail in the Chaco. 


The skull decorating the radiator was 


one of many found in the Western Chaco; the remains of 
thousands of soldiers, both Paraguayan and Bolivian. 
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wells often produced brackish water, 
but it was satisfactory for drilling, 
though it was not quite as good for 
mud as fresh water. 

On the whole, drilling proceeded 
very rapidly. No rock or hard forma- 
tions were encountered in the shallow 
holes needed for geophysical work. 
Often, if the weather was good, a 
single crew was able to shoot 300 pro- 
files a month. 

The Chaco’s terrain, although flat, 
is subject to fairly wide variations. In 
the southeastern portion, a relatively 
fertile plain covered with tough bunch 
grass is suitable for grazing cattle. 
This is one of the foundations of the 
Paraguayan economy, and it is said 
that throughout the country there are 
five head of cattle for every Para- 
guayan. 

The southern portion of the Chaco 
generally has plenty of rainfall and at 
the height of the wet season is often 
inundated for weeks at a time because’ 
of the lack of drainage. Some of the 
ranchers in this area are the remnant 
of a band of fifteen or twenty Texas 
cowboys who went to the Chaco in 
1909 on an easy-money cattle venture 
organized by Tex Rickard, the fight 
promoter. Rickard and most of the 
cowboys soon became discouraged 
and returned to the United States. A 
few “stuck it out,” however, marrying 
Indian wives and establishing vast 
cattle ranches that now provide them 
with a handsome living. 

The rest of the Chaco is far less 
profitable. The only organized settle- 
ments beside the military outposts are 
the Mennonite colonies southwest of 
the railhead at Villa Militar. The 
largest of these groups, called Filadel- 
phia, was settled in 1926-28 and is 
much better organized than its neigh- 


Paraguayan employees of Western Geophysical’s field 
party load a shot hole in the Chaco. 
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bors. It has a modern electric light 
system, a number of trucks, a hos- 
pital, a meeting hall. and both ele- 
mentary and high schools. Some of 
the young Mennonites joined the geo- 


physical crews as shooters, drillers, . 


and mechanics and seemed glad to 
leave the colonies. 


Few Settlements 


By turns the northern and western 
Chaco is swampy, heavily wooded, or 
sandy semi-desert, thickly grown over 
with matted, thorny scrub brush, 
kapok, and quebracho. There are hun- 
dreds of miles that have no permanent 
inhabitants. The forty or so nomadic 
tribes stay near reliable water holes 
or just wander at random. According 
to an official government estimate, 
there are no more than 50 thousand 
people in the entire area, or only one 
person for every two square miles. 
Other estimates place the figure quite 
a lot lower than this. 

Each tribe has its own language 
and culture and shows very little in- 
trest in civilization, however, they do 
use the ancient guns and corroded 
ammunition that have been lying 
around the Chaco since they were 
abandoned there some fifteen years 
ago during the Chaco War. A Catholic 
mission at Estigarribia has brought 
some notion of civilization to a hand- 
ful of Indians, but most of them re- 
main as primitive today as they were 
hundreds of years ago. 


Radio Communication 


Living conditions in the field, de- 
spite the roughness of the country, 
were quite comfortable. Each crew— 
there were three working in the Chaco 
during 1948—was equipped with a 
two-way radio and was in direct con- 





tact each day with Asuncion and Esti- 
garribia. Supplies were ordered by 
radio and flown to the field in Union’s 
converted C-47, which made regular 
runs each week after the beginning of 
1947. An air strip was built at each 
field crew location by simply sweep. 
ing away the brush with a bulldozer 
and filling the pot holes on the sur- 
face. In addition, each crew had a 
screened office and dining room to 
protect the men from the few insects 
in the area. 


Two-man tents were provided for 






the engineering personnel and some- Mac 
what larger ones for the laborers. A Oil 
portable mechanics shop, including a 
battery charger, air compressor, acety- 
lene welder and hand tools, was sufh- 
cient to take care of field repairs. A 
110 volt generator provided ample und 
power for electric light and refrigera- Wa 
tion. with 
Moving Problems om 
Because the crews moved about and 
once a month, food supplies and spare plo} 
parts were kept at a minimum. Any ter 1 
necessary equipment was brought in Stat 


on the weekly truck from the field to 
Estigarribia. The trucks also brought 
mail, magazines, and a supply of A 









books from the well-stocked circulat- pita 

ing library at the base camp. A movie med 

projector and film were flown out oc- the 

casionally from Asuncion. mon 

During the initial phases of the full 

work, it was found to be far more give 

efficient to divide the survey party time 

into two groups: one to do primary six | 

scouting, mapmaking, road clearing, Unie 

and traverse running; and the other whic 

to follow, running elevations, and labo 

chaining spreads. All the surveying worl 
was done by Paraguayans, a number 
of whom had fought through the area 
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Machine shop at Estigarribia operated jointly by Union 
Oil and Western Geophysical. Major vehicle and equip- 
ment repairs were handled here. 


under exploration during the Chaco 
War and were conveniently familiar 
with its few trails and water holes. 
The Paraguayans, laborers and engi- 
neers alike, were fine workers. Union 
and Western both gave their em- 
ployees in Paraguay the same or bet- 
ter treatment than those in the United 
States receive. 


Working Conditions 


A doctor and a fully equipped hos- 
pital operated by Union provided free 
medical care to crew members; all 
the men were paid a guaranteed 
monthly wage whether they worked a 
full month or not; and they were 
given a week vacation, plus travel 
time to and from Asuncion, for every 
six months in the Chaco. Because of 
Union’s progressive personnel policy, 
which was ably developed by Cassel, 
labor relations throughout the entire 
work have been amicable. 


First Well Begun in 1946 


A number of basic lines were shot 
by the first of Western’s crews and, by 
mid-year 1946, Union had a second 
crew shipped in and was ready to 
spud in Santa Rosa 1, the first drilling 
Operation ever carried on in Para- 
guay. The well was located in the 
sandy, brush-covered plain of the 
western Chaco, several miles south- 
east of the military outpost from 
which it took its name. 


Delayed by Revolt 


Drilling operations, and the geo- 
physical work too, were held up tem- 
porarily during 1947 by a six-month 
revolution in the usually stable Para- 
guayan government. All Western’s 
crews were on one side of the lines, 
and its headquarters at Asuncion were 
on the other. Daily radio contact was 
Maintained as usual during the early 
Stages of the fighting, but even this 
Was cut off one Sunday afternoon 
when a band of masked outlaws broke 





into the Asuncion office and removed 
the transmitter. After a few weeks of 
dodging bullets all over Asuncion, an- 
other tansmitter was finally located. 
By the time it was set up and the 
crews contacted, however, they were 
on the verge of “going native” for 
their food supplies. 


River traffic had been brought to 
a complete standstill by the fighting 
and any contact across enemy lines 
was hazardous. Finally, after a great 
deal of negotiating, agreements were 
made with both sides to allow one 
boatload of supplies to go upriver to 
Puerto Casada and out to the field 
crews. By a grotesque mistake, this 
boat was bombed, but fortunately no 
one was injured, and the supplies 
finally reached the crews. 


Second Well Begun in 19/47 


In 1947 Union started its second 
well, La Paz D-1, located about 45 
miles southeast of Santa Rosa 1. At 
about the same time, a third gee physi- 
cal crew moved into the Chace. With 
three crews working and th¢ trans- 
portation problem solved, th¢ survey 
proceeded quite rapidly and »y mid- 
year 1948 a third well location was 
selected. Pirizal 1 was loca ed near 
the Argentine border, some distance 
south of Estigarribia. 


As is the case with all ' eophysi- 
cal operations carried on in unin- 
habited areas, the work hag involved 
many problems in logistics, but these 
were solved early in the stirvey and 
the crews’ normal operations have 
been rapid and efficient. 

The exploration of any totally un- 
known region places a tremendous re- 
sponsibility on the shoulders of the 
explorer. Huge sums of money, time, 
and executive ability must be poured 
into the work without any expectation 
of immediate return. The development 
of eastern Venezuela as an oil pro- 
ducing country shows this clearly. 
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The Western Geophysical warehouse at Garrapatal was an 
old adobe building erected by the Paraguayan Army during 


the Chaco war. 


Intensive exploration began there 
about seven years before a eommer- 
cial producer was found. So it is far 
too early, after only three years of 
work, to make any but the most tenta- 
tive evaluation of the immense Para- 
guayan Chaco as an oil producing 
area. Still more painstaking, unre- 
warded labor must follow before a 
resonable answer can be formulated. 


Paraguayan Oil? 


If oil is finally discovered, it will be 
a great boon to Paraguay’s economy. 
Essentially a country of peasants, 
Paraguay has more soldiers and po- 
lice than industrial and commercial 
workers. Though the average per 
capita income is quite low, the coun- 
try is able to raise enough food for 
its people and they are well fed and 
healthy. Paraguay is capable of great 
economic growth for she has many 
valuable resources; but a number of 
unfortunate events in her history have 
delayed normal development. 


In 1864, she was involved in a 
tragic war with Argentina, Brazil, and 
Uruguay, and, in the six years of 
fighting that followed, lost, according 
to some authorities, 75 per cent of her 
population. It dropped from 1,250,- 
000 to less than 300,000 with only 
about 30,000 men. The country is only 
now regaining the population she lost 
75 years ago. 


This bleak picture would be greatly 
enhanced by the permanent presence 
of a major U. S. oil company, not 
only because of the substantial in- 
come which the discovery of oil 
would bring the Paraguayan govern- 
ment, but because of the encourage- 
ment always given to local industrial- 
ization by U. S. industry in foreign 
lands. It may finally come to pass that 
the dead weight of the Chaco’s miles 
of wilderness will give the country its 
first real helping hand toward mod- 
ernization and prosperity. kkk 
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EXCLUSIVE 


LUBRICATION VS. Bearine Lire 





Anti-friction bearing failures are 

among the major causes of lost 

operating time on oil field ma- 

chinery. Here are outlined basic 

reasons why such bearings re- 
quire lubrication. 











© ne of the controllable causes for 
excessive maintenance costs on mod- 
ern oil field machinery is improper 
lubrication. Improper lubrication can 
be classified as using the incorrect 
lubricant, insufficient lubrication, or 
using a lubricant that is contaminated 
with a foreign material. The use of 
“oil bath” construction has decreased 
the possibility of operating with in- 
sufficient lubrication and has aided in 
proventing the entrance of foreign 
material into the lubricating system. 
The use of anti-friction bearings has 
improved the efficiency of the equip- 
ment and has decreased its sensitivity 
to lubrication. When anti-friction 
bearings are properly lubricated they 
will render long periods of trouble free 
service. However, if they are not 
properly lubricated, they will fail 
prematurely. The common causes for 
premature failures are overload, dirt, 
moisture, and corrosive lubricants. 
Some of the less common causes of 
failure are lack of lubrication and, in 
the case of high speed bearing appli- 
cations, excessive lubrication. 

As all anti-friction bearings operate 
at stress levels that are near or above 
the endurance limit of the material, 
the characteristic normal failure is 
one of surface fatigue. This type of 
failure if indicated by spalling of the 
rolling surfaces and the surface con- 
dition of the rollers in the bearing 
shown in Fig. 1 is typical of this type 
failure. As this failure pattern is the 
same as that produced by overload, it 
is very difficult to distinguish between 
these two causes of failure. The only 
means for differentiating between 
them is to analyze the bearing applica- 
tion mathematically considering the 
maximum rated load, rotational speed 
and actual service life obtained from 
the bearing. 


*Assistant Chief Mechanical Engineer, Emsco 
Derrick & Equipment Co., Houston, Texas. 
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The effect of the load carrying prop- 
erties of the lubricant on the normal 
fatigue life of an anti-friction bearing 
is controversial. Some authorities as- 
sert that the use of heavy-duty lubri- 
cants will increase the service life of 
highly loaded anti-friction bearings 
operating at low speeds. In an un- 
loaded roller bearing, the contact zone 
between the roller and the race is a 
straight line. When load is applied to 
the bearing, the rollers and the races 
deflect at the point of contact, causing 
the contact zone to broaden into a 
rectangle and the width of this rec- 
tangle is proportional to the magni- 
tude of the imposed load. As high 
roller loads exist only with low sur- 
face speed, any effects incident to the 
phenomenon of roller and race deflec- 
tion should be experienced under these 
conditions. One hasis for the theory 
that the lubricant affects the service 
life of heavily loaded bearings is that 
the lubricant will increase the effective 
area carrying the load. This increase 
in the load carrying area will reduce 
the maximum stress level; also, the 
lubricant forms an elastic cushion that 


FIG. 1 
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reduces the adverse effects of impact 
loads. | 
Another theory regarding the effect 
of the load-carrying properties of the 
lubricant on bearing life and one of 
the basic reasons why anti-friction 
bearings will not operate without 
lubrication is related to the phenome- 
non occurring at the point of roller 
contact. At the point of contact be- 
tween the rollers and the races, both - 
the rollers and the races are elastically 
distorted. The magnitude of this dis- 










FIG. 2 
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tortion is a function of the intensity of 
the load per roller and it increases as 
the load increases. The nature of dis- 
tortion of a single roller is shown in 
Fig. 2. In this sketch, it will be noted 
that the roller is distorted into an 
elliptical section, and the races are 
indented at the point of contact. It will 
be noted, also, that the distance from 
the center of the roller to the rolling 
surface is a minimum at point A and 
a maximum at point B. These differ- 
ences are small, but they are real. As 
a result of this variable radii, the sur- 
face velocity of the roller is not ident! 
cal at these two points, and slip occur 
between the roller and the races in the 
zone of contact. If the film strength of 
the lubricant is sufficient to carry these 
high loads without rupture, this sli¢- 
ing will not cause damage. If the film 
strength is not sufficiently high to pre 
vent rupture, metal to metal contact 
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will exist, and this sliding will cause 
a deterioration of the rolling surfaces. 
In its initial stages, this deterioration 
will appear as a reddish discoloration 
of the bearing surfaces, and this con- 
dition is technically known as fretting 
corrosion. This reddish discoloration 
is composed of numerous small par- 
ticles that have been removed from 
the bearing surfaces by sliding and 
corroded by the oxidized lubricant on 
the bearing surfaces. The oxidation of 
the lubricant resulted from the heat 
developed by the sliding between the 
rolling elements, and as oxidized 
lubricants are corrosive, it aids in 
speeding up the deterioration of the 
bearing surfaces. If an anti-friction 
bearing is being operated without 
lubrication, the above outlined process 
will destroy the bearing surfaces after 
a very short period of operation. If 
heat does not discolor the bearing, it 
will be covered with a reddish oxide 
film. 

The rolling surfaces of an anti-fric- 
tion bearing are not the only parts re- 
quiring lubrication. Several types of 
bearings employ cages that separate 
the rollers. As the purpose of the cage 
is to space the rollers around the race, 
it must be earried around the race by 
the rollers, and is in sliding contact 
with the rollers. If the bearing is not 
properly lubricated, the cage will wear 
at an excessive rate: The material worn 
from the cage will enter the bearing 
and reduce its life. If the cage is com- 
pletely worn out, improper distribu- 
tion of the rollers will result, thus 
destroying the bearing. 

The full complement type roller 
bearing does not use a cage for roller 
separation, as the space between the 
two races is completely filled with roll- 
ers. In this type bearing, two condi- 
tions can exist that require lubrica- 
tion. First, all the rollers do not have 
the same effective diameter due to 
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load distribution and small manufac- 
turing variations, as the rollers with 
the larger effective diameters will 
travel at higher surface speed they 
crowd against the smaller rollers. This 
crowding condition will cause sliding 
between the two rollers, and lubrica- 
tion must be provided to prevent ex- 
cessive wear. Another condition that 
can cause crowding is small taper 
errors in the rollers as shown exag- 
gerated in figure 3. If the rollers are 
tapered and are grouped as shown in 
this illustration, the large ends of the 
rollers will tend to over-ride the small 
ends as the bearing rotates. As this 
condition creates sliding between ihe 
rollers, it requires lubrication to pre- 
vent excessive wear. 

As the bearing elements and mount- 
ings are not always perfect, all types of 
roller bearings are fitted with guiding 
lips to keep the rollers in the race 


FIG. 7 








ways. The positions of the guiding 
lips in three types of roller bearings 
are shown in Figs. 4, 5, and 6. As the 
contact between these guiding lips and 
the roller is always sliding, these sur- 
faces must be lubricated to prevent 
excessive wear. 

A well lubricated anti-friction bear- 
ing can fail prematurely, if the lubri- 
cant is contaminated with dirt or 
moisture, or if the lubricant is cor- 
rosive. The mechanics causing failure 
in each of the cases is identical, as in 
each case abrasion causes excessive 
wear. The bearing inner race shown 
in Fig. 7 was removed from a machine 
after two years of service, and dur- 
ing this period the oil was never 
changed. In this reproduction, it will 
be noted that the section of the race 
outside the roller pathway is badly 
pitted. When this bearing was removed 
from the machine, this section was 
covered with sludge, and the pits were 
observed when the sludge was re- 
moved. This pitting was caused by the 
oils being corrosive due to oxidation. 
It is evident that these pits do not ex- 
tend completely across the bearing 
face, because only that section of the 
race on which the rollers bear is worn 
down considerably. This wear was 
caused by the products of the corro- 
sive action of the oil acting as an abra- 
sive. The abrasive action of these 
oxides caused the bearing to wear at 
an excessive rate, thereby materially 
reducing the life of the bearing. 

Water in the lubricant can cause 
corrosion and its action will be the 
same as that of a corrosive lubricant. 
In most oil field machinery, water can 
enter the lubricating system by being 
condensed from the amosphere. In 
damp areas, surprisingly large vol- 
umes will enter a machine by this 
process. If this water is not removed 
from the system it will materially re- 
duce the life of the bearings. * * * 
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a For Corrosive As Well As Non-Corrosive Production 


For Non-Corrosive Wells 


UNIBOLT pre-assembled and tested flow manifolds of 
carbon steel last indefinitely on non-corrosive wells. 
They combine all essential fittings required above the 
master valve of a Christmas tree: Tee or Cross with 
blanking plug tapped for gauge, Adjustable Wing Valve, 
and Positive Choke Body with coupling on its outlet for 
the flow line. All connections in the manifold are UNI- 
BOLT, which means that they are stronger, safer, 
lighter weight, less bulky, completely interchangeable 
and more economical. And only UNIBOLT Flow Mani- 
folds utilize Flow-Rated Beans, which assure the exact 
production of any predetermined quantity of fluid. 


UNIBOLT 


FLOW MANIFOLDS 


your best bet! 




















UNIBOLT Tee 
UNIBOLT Choke Body 


UNIBOLT Wing Valve 


THREE DISTINCTIVE UNIBOLT FITTINGS 
Tied Together In A Strong, Light- 
Weight, Pre-tested Flow Manifold. 








For Corrosive Wells 


UNIBOLT Flow Manifolds for corrosive wells have all 
the features of safety, convenience and economy as out- 
lined at left, the only difference being in the steel. 
UNIBOLT engineers, after long experimentation, have 
developed a special high chrome alloy, which, when 
given a carefully controlled heat treatment, produces 
excellent chemical and physical properties for resisting 
corrosion. On extremely corrosive wells where ordinary 
steel fittings required replacement in forty days, this 
special alloy has been in service for two years and still 
shows no signs of corrosion! 


THORNHILL-CRAVER COMPANY 


HOUSTON, TEXAS 
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Radio Commu nications |mmepiaTeLy after the end of the 

war, Magnolia Petroleum Company | 
: began an extensive offshore drillin 

. program in the Gulf of Mexico off ihe 

} Off 4 O t coast of Louisiana in an effort io 

@) i S Oo re p e rd id n S establish new oil reserves. Along with 

problems related directly to drilling 

operations, new problems were also 

encountered in providing necessary 

WELDON G. McLARRY and WILBUR B. CANFIELD’ Coen, Fs AUF pole one 

wire system, as a means, was imprac- 

tical, if not impossible. 

EXCLUSIVE During the latter part of August, 

1945, the Company’s FM radiophone 

net was placed in operation, furnish- 

ing communication between two vork 


Tes 7. boats and a base station at Eugene 
WEST COTE Morgan City 





BLANCHE BAY Island, off the coast of Louisiana. 
Since that time, offshore drilling op- 
erations have expanded to such an 
extent in the Louisiana Gulf Coast 
area that the radio network has grown 
to a total of 20 separate units. It has 
been estimated for the year 1949 that 
EAST COTE many more mobile units may be 
BLANCHE BAY placed in operation as additional drill- 
ing barges are activated. 


Licensed primarily for the protec- 
tion of life and property, and second- 
arily for communications in connec- 
tion with the production of petroleum, 
the company has found its radio net- 
work almost indispensable. Drilling 
operations in the continental shelf 
area are usually out of sight of Jand 
and may vary from 40 to 125 miles 
airline distance from Morgan City, 
Louisiana, the base of drilling opera- 
tions. This distance sometimes causes 
unreliable communications under ad- 
verse weather conditions, and for this 
reason, a radio operator is stationed 
at the Eugene Island quarterboat. 
SPEEDBOATS This operator has the responsibility of 
relaying messages when direct com- 
munication is impossible. 


% A “Log” Required 


The log for the entire net, as re- 
quired by the Federal Communica‘ 
DRILLING BARGE AND RIG tions Commission, is maintained by 
the Eugene Island operator. As an 
auxiliary measure, equipment? lic- 
ensed to communicate with a Galves- 
ton and New Orleans marine operator 
is maintained on all drilling barges. 

company owned boats, and the Eu- 

y gene Island quarterboat, to furnish 

WORKBOATS communication from rig to shore in 

case of failure of the FM station or 
case direct connection to any part 0 
the United States other than the Mor- 
gan City office is necessary. These cit 
cuits are a means by which a long 
distance toll call may be completed be- 


i 1Engineers in the Telephone and Telegraph 
FM radio network, Eugene Island area. el Ge tee int Gee 


Dallas, Texas. 
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There are 11 types of H. C. Smith 
Rock Bits—each with specially designed 


teeth to drill specific formations. 


You get FASTER, STRAIGHTER, FULL 
GAUGE HOLE by choosing the H. C. 
Smith Rock Bit with the right tooth de- 


sign for the formation encountered. 


HC Stucth Ot TOOL co. 


GENERAL OFFICES AND PLANT: P.O. BOX 431, COMPTON, CALIF. 
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tween the boats and over land lines 
to any telephone anywhere ashore. 
Under favorable conditions, the best 
transportation time by speed boat be- 
tween outlying drilling rigs and Mor- 
gan City is about four hours. Under 
adverse conditions, or by slower boats 
this travel time is considerably greater. 
Thus, in case of accidents, without 
radio hook-up, six to seven hours 
might be required to move a patient 
to the nearest hospital by the stand- 
by boat maintained at the drilling 
barge. Through use of the FM net, 
this time is shortened to slightly more 
than four hours by arranging a meet- 
ing for transfer of a patient between 
the nearest speedboat and the slower 
stand-by boat that starts for shore 
immediately after first-aid has been 
administered. Arrangements for an 
ambulance to meet the speedboat at 
the Morgan City docks are also made 
by radio. Where seriousness of injury 
necessitates immediate treatment, a 
physician is dispatched from Morgan 
City, usually meeting the patient at 
the Eugene Island quarterboat. In 
addition, weather permitting, arrange- 
ments can be made for air transporta- 
tion of seriously injured persons. To 
date, more than a dozen sickness and 
accident cases have required the 
“boat-meeting” arrangement. 
























































Left, front view of Morgan City remote control unit and radio dis- 
patching switchboard. Center, base of antenna tower and radio 
equipment house. Transmitting and receiving equipment are situated 
inside house. Right, a 45 ft Emsco F.M. antenna tower at the same office. 







Far left, F.M. 50 ft 
antenna mast on top 
of drilling barge fan 
room. 














Shutdown Time Reduced H 
From an operational standpoint, re 
many hours of expensive shutdown R 
time at the drilling rigs are avoided Left, F.M. antenna 
; a : 5 ge 
through the dispatching of needed on cabin of the “F. 
equipment and rapid communication V. Faulkner” crew Pi 
of instructions. Ordering of parts, iii 3 
food, and other necessities, is done by of 
Radiomarine Corporation, 75 Varick Street, o! 
New York 13. ne 
fo 
radio, obviating the necessity of main- 
taining a daily rig-to-shore boat serv- th 
Below, the crewboat, M. J. McLaughlin, is equipped with an ice. : P 
18-ft whip type antenna mounted on the roof of the bridge. Radio equipment for the FM net is B 
of recognized design and manufac- d 
ture® throughout, with the exception : 
of certain adaptors and a 12-unit re- h 
mote-control switchboard installed at Ci 
the Morgan City office which were de- x 
signed and constructed by T. E. le 
Brown‘, installation and maintenance 
supervisor of this network since Its ss 





inception. All units in this net operate 
on a frequency of 39.54 megacycles. 
The equipment is of automotive de- 
sign and the above-mentioned adap- 
tors were necessary because of the 
comparatively great distance between 
the control unit and the transmitter 
when installed aboard the drilling 
barges. 





3General Electric Company, Syracuse, New 

: : York. ; 
‘Communications Technician, Magnolia Pe 

troleum Company. 
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GROVE PB-300 Pressure Buster Regulator 
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Here’s an installation that shows the rugged wear- 
resistant stamina of the Grove PB-300 Pressure Buster 
Regulator. Operating as a flow-line choke on a natural 
gas service at Houston, Texas, a standard regulator was 
previously used to reduce well-head pressure from 
3000 p.s.i. down to 600 p.s.i. The terrific cutting action 
of sand in the distillate was so severe that in just 3 days 
of operation deep grooves were worn into the valve, 
necessitating installation of a new valve every three or 
four days. 

Grove engineers investigated the problem, inspected 
the worn parts and recommended the installation of a 
PB-300. It was calculated that if the new Pressure 
Buster stood up to this grueling service for only 30 
days, it would have paid for itself. Yet this installation 
has worked unfailingly for more than 11 months; you 
can inspect the valve seating surfaces for yourself. A 
million cubic feet of gas a day is handled by this regu- 
lator, and cutting action has been reduced almost to nil. 


>{¢ If you don’t believe it—just drop us a note and 
we'll prove it—to your complete satisfaction. 
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That’s the kind of service you get from Grove Regu- 
lators. Readily adaptable for Back Pressure or Pressure 
Reducing service by switching connections, the PB- 
300 offers many other outstanding advantages that 
make it your logical choice for the severest services. So 
investigate the Pressure Buster today ... Write or wire 
for full details. 

GROVE 


PB-300 REGULATOR 



































Note how the flow through the PB-300 valve 
is directed away from the regulator parts en- 
suring minimum wear and long trouble-free life. 


Eb WBE 
Porsurn Curttr 








GROVE REGULATOR COMPANY ° 
5608 Navigation Blyd., Houston, Texas ° 
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Transmitting Power 


With the exception of 30-w installa- 
tions aboard the speedboats, 60-w out- 
put units are used in this net. Primary 
power is 110-v a-c for the quarterboat 
and Morgan City installations. Tail- 
shaft generators are used for power 
on the speedboats. These are in opera- 
tion only while the speedboat is in 
motion. Six-volt batteries are used for 
power on the workboat and drilling 
barge installations. All battery- 
powered units are furnished with 
charging units operating from the 
barge power, or gasoline and diesel 
generators in the case of the work- 
boats. 


Several types of antenna placement 
and equipment locations have been 
tried with the goal of obtaining maxi- 
mum radiator height with minimum 
length of co-axial feeder. It has been 
our experience that increasing an- 
tenna height much outweighs the 
small attenuation caused by the extra 
feeder line; thus, drilling barges at 
distant locations formerly had the an- 
tenna placed atop the drilling rig, 
which is about 200 ft above the water, 
with the transmitter placed in a room 
at the rear of the barge. This required 
disconnecting the co-axial antenna 
cable whenever it was necessary for 
the barge to pull away from the rig 
because of rough water. 


View of Magnolia's fourth well in the 
Gulf of Mexico. On this well, Ship 
Shoal Well No. 1, Block 72, a small 
platform that accommodated only the 
necessary drilling equipment was 
used. All other machinery, together 
with supplies necessary to drill the 
well, were placed aboard the recon- 
verted YF Navy barge shown in picture. 
The photograph was taken just after 
the rough job of anchoring the 4500- 
ton barge securely in place. The well 
was drilled to a depth of 9355 ft and 
completed last August as a gas pro- 
dueer. It established the immediate 
area as a gas field. 


Barge Installations 


Because of this inconvenience, the 
equipment has been installed recently 
in the fan room near the bow of the 
barge with antenna mounted on a 50- 
ft tower placed on top the fan room, 
giving an effective antenna height of 
about 90 ft. A typical antenna installa- 
tion of this type is illustrated and has 
proven very effective for all but the 
farthest locations. Remote control 
point and firewall speaker are placed 
in the dining hall in all drilling barge 
installations. Much shorter remote 
cables are required when the fan 
room location of transmitting and re- 
ceiving equipment is used. All an- 
tennae are of the stainless steel whip 
variety. 

During stormy weather, it is often 
necessary for the barge to be cut 
loose from the drilling platform and 
anchor a few hundred yards away 
from it, so as to better ride out the 
storm. Except during the worst 
storms, the drilling crew is left aboard 
the platform to continue operations. 
Portable radio sets® are used for emer- 
gency communications between the 
barge and the platform while they are 
thus separated. They operate on the 
main net frequency of 39.54 mega- 
cycles. 


5Type 1810, Link Radio Corporation, 125 West 
17th Street, New York, N. Y. 





On the smaller craft, the equipment 
is mounted near the cabin with whip 
antenna atop the mast. In the case of 
wooden-hulled boats, it has been 
found necessary to use a ground-plane 
type antenna mounted on the cabin. 


At Eugene Island, the antenna is 
mounted atop a 105-ft tower® on the 
island, with transmitter aboard the 

- moored quarterboat. A 145-ft tower’ 
is used at Morgan City with equip- 
ment in a small house at the tower 
base as shown in the accompanying 
picture. A “push-to-talk” system is 
used throughout. 


At the Morgan City office a remote 
control unit® has been installed in 
connection with the aforementioned 
12-position switchboard to supply ra- 
dio communication in several offices 
through a telephone handset re- 
vamped for push-to-talk operation. 
This switchboard is handled by the 
telephone PBX operator and adds ver- 
satility to the system. 












Radiotelephone Units 


While the marine radiotelephone 
units are licensed only for communi- 
cation with marine operators and 
have been used only occasionally, 












6Manufactured Windcharger Corporation, 
Sioux City, Iowa. 

7™anufactured by Emsco Derrick and Equip- 
ment Company, Houston, Texas. 

8Manufactured by General Electric Company. 
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Model L is available with either gear 
transmission or torque converter. Air 
controls operate the main drum 
clutch, “Hi-Lo” drive, rotary and 
automatic cathead clutches. 





The rotary drive is mounted on the end 
of the drum shaft and is driven by a 
“Cardwell” Air Disc friction clutch. The 
air clutch equipped “Hi-Lo” drive makes 
it possible to double the drum speed or 
rotary table speed instantly by shifting a 
single lever. The “Cardwell” automatic 
cathead incorporates an air disc friction 
clutch for safe and easy operation. 


The Model L brings to the shallow drilling field the many advantages 
of “Cardwell” quality and up-to-date design. Weighing only 14,000 
pounds, this lightweight draw works is easily transported and rigged 
up. It is completely equipped with “Cardwell” Air Disc friction clutches. 
Sand line drum assembly is available. 


Speed and ease of operation are two outstanding 
features of the Model L. Finger-tip controls are con- 
veniently located. The easy operating brakes have 
great capacity and long life. 


The compactness and lightweight 
of the Model L make it easy to load 
and move with a medium-size truck. 


CARDWELL MFG.(0. (NC. 


P. O. Drawer 2001 .. . Long Distance Telephones 128—129—130 
Cable Address: “ALL STEEL,” Wichita — “CARDSTEEL,” New York 
Wichita, Kansas, U.S.A. 








P. O. BOX 1212 





ACCURATE-STEADY 
PRESSURE 
MEASUREMENTS 


On a drilling rig, where mud line 
pressures often become suddenly impor- 
tant, the across-the-floor readability of 
the large, bold, black figures against the 
contrasting yellow dial of the Mud Line 
Pressure Gauge offers a definite advan- 
tage. 

Cameron Pressure Gauges are accu- 
rate because the unique design elimi- 
nates the conventional Bourdon tube and 
provides, instead, a spring loading design 
which is extremely accurate to line pres- 
sure changes. These Gauges give a steady 
reading because of a _ self-contained 
damping mechanism which is effective 
over the entire pressure range without 
adjustment. 

Sturdily constructed, and with the ex- 
ternal parts working in oil, these fine 
Cameron Gauges are providing long 
trouble-free operation under the severe 
field conditions for which they were de- 
signed. 





WRITE FOR FULLY DESCRIPTIVE LITERATURE 


lametton 


IRON WORKS, INC. 


HOUSTON, TEXAS 
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An aerial photograph of the third well the Magnolia drilled in the Gulf of Mexico 


off the coast of Louisiana, Well No. 1, Eugene Island area, block 45. This well was 
drilled to a depth of 13,636 ft and was completed for a distillate and gas producer. 


they are easily justified from an emer- 
gency standpoint. Thirty-watt equip- 
ment® is used at Eugene Island and 
aboard the smaller workboats. Seven- 
ty-five watt equipment of the same 
manufacture is used on the drilling 
barges and on one large workboat. A 
35-ft horizontal antenna is used in all 
cases and selective ringing is pro- 


vided. 


Navigation by Radar 


A 10-cm radar set was installed re- 
cently aboard the Eugene Island quar- 
terboat. The island is located on the 
ship channel at the entrance to shal- 
low Atchafalaya Bay. The radar was 
installed primarily to aid the work- 
boats and speedboats in locating the 
mouth of the channel when returning 
to Morgan City during inclement 
weather. Working in conjunction with 
the FM network, it has already pre- 
vented one boat going around while 
negotiating the channel during a fog. 

Little operational or maintenance 
difficulty has been experienced, pri- 
marily because of complete equip- 
ment checks before installation, ade- 
quate protection of equipment from 
the elements, and a yearly overhaul of 
each set, during which, all tubes are 





®Manufactured by Radiomarine Corporation. 
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replaced and the set is completely re- 
tuned. Vibrator units are replaced 
every three to six months depending 
upon amount of operation. All instal- 
lations were made by Brown while the 
barges were in the shipyards for re- 
conversion. Necessary holes and fit- 
tings were provided by the shipyards. 

There has been no indication that 
the system of FM stations is near sat- 
uration. It is believed that as many 
as 40 stations may be operated in this 
type of service without difficulty, pro- 
vided that cooperation and concise- 
ness is practiced by those operating 
the equipment. kk* 


Control of Water Seepage 


Subsurface water seepage can 
now be controlled by use of a 
new petroleum product. An emul- 
sion of asphalt in water is 
pumped, under lew pressure, 
through a pipe into the ground. 
Chemicals mixed with the emul- 
sion cause the asphalt to coa!- 
esce. This creates an under- 
ground dam that checks the 
water seepage. This new de- 
velopment already has been 
used to check water seepage 
through an earthen dam. 








NEOPRENE 


What you've got - - - and where . . . in well drill- 
ing is less and less a guessing game as science moves 
further into the oil country. Example: The HOWCO 
Logging Electrode (Halliburton Oil Well Cementing 
Company, Duncan, Oklahoma), which spots “‘pay”’ 
formations and tells you exactly where they are, top 
and bottom! 

It’s a scientific tool, run in the drilled hole by cable 
through which infinitesimally small voltage varia- 
tions are relayed to the surface and automatically 
recorded. Charted curves, quickly interpreted, tell 
the bottom-hole story. 

The electrode must operate at any depth, being 
lowered at speeds of several hundred feet per minute, 
taking the punishment of ragged walls of hole; must 
combat destructive oils, gases, chemicals. That’s 
where Du Pont neoprene comes in. 

HOWCO uses neoprene to cover the electrode hous- 
ing and also as a protective jacket for the cable. The 

neoprene cover takes a beating, but it takes it, thanks 

Courtesy: Halliburton Oil Well Cementing Co., Duncan, Okla. to the toughness and durability inherent in neoprene. 
Nuit cndeastateteden The protection neoprene gives both electrode and 
Logging Electrode down the hole. cable minimizes damage from oils, gases, chemicals, 
high temperatures and pressures. Neoprene can take 
the punishment that tough oil country jobs dish out 
and continue in useful service long after other flex- 
ible materials are gone. 

When you need a resilient material to meet exact- 
ing requirements, try Du Pont neoprene. Ask your 
nearest rubber manufacturer or write direct for full 
information. E. I. du Pont de Nemours & Co. (Inc.), 
Rubber Chemicals Div. O-5, Wilmington 98, Del. 





FREE! The Neoprene Notebook. 

Interesting stories . . . new, un- 

z usual applications of neoprene. 
. ‘ Write ... E. I. du Pont de Ne- 

Specimen curves of HOWCO \ coe ‘ 

electric well logging, indicating M . mours & Co. (Inc.),.Rubber Chem- 

shale down to 5510’, oil sands = icals Division O-5, Wilmington 


at 5510’ to 5518’, and below 
that salt-water sands. % : 98, Delaware. 











HERE’S WHY NEOPRENE DOES SO MANY JOBS SO WELL! Tune in to Du Pont “Cavalcade of America,"’ Monday Nights— NBC Coast to Coast 


*High tensile strength, resilience, low permanent distortion. 
*Tough and durable, resists abrasion and cutting. 
* Superior resistance to sunlight, aging, ozone, and heat. 


*Resistance to deterioration by oils, solvents, chemicals, acids. 

* Superior air-retention, low permeability to gases and fluids. 

* Special compositions are flame-retarding, static-conducting, 
flexible at low temperatures. 


REG. us. PAT OFF 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 
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> Abstract. Jn one area it was de- 
cided to use roto-wall cleaners on all 
oil strings of casing and only perform 
squeeze jobs on those wells where it 


was obvious that the zone to be tested ° 


was not covered with cement. In a 9 
months’ period prior to the adoption 
of this policy, it was necessary to per- 
form 111 squeeze jobs on 192 oil 
strings of casing, or 0.58 squeeze jobs 
per string. After the use of roto-wall 
cleaners on all oil-string casing jobs, 
it was only necessary to perform 38 
squeeze jobs on 231 oil strings of cas- 


ing, or 0.16 job per string. Wall. 


cleaners have also been used to ad- 
vantage on surface and intermediate 
casing strings to prevent the loss of 
casing during drilling. 

Frequently, in drilling wells, it is 
impossible to stop loss of mud returns 
by the use of sealing agents in the 
mud. A technique has been developed 
for regaining lost circulation by 
squeezing cement into the formation 
until a predetermined injection pres- 
sure is obtained. No regard is given 
io the location where the cement 
enters the formation. Using a second 
technique, the place of lost returns in 
a drilling well can be located by first 
obtaining a normal temperature log of 
the formation, followed by the injec- 
tion of mud having a different tem- 
perature from that in the well, and 
then a second temperature log to lo- 
cate the anomalies indicating the 
porous zone. These techniques have 
been successfully employed on several 
wells, 

Laboratory data show that the ce- 
ments now being used in oil wells will 
develop sufficient strength under well 
conditions to proceed with other op- 
erations in not more than 24 hours. 


> Introduction. There have been 
several changes in cementing prac- 
tices and techniques during the past 
few years. A better evaluation of the 
properties of oil-well cements is be- 
ing obtained by measuring their phy- 
sical properties under well conditions 
of temperature and pressure. Caliper 
logs show the operator the condition 
*Presented before a Group Session under the 
auspices of the Division of Production, during 
the 28th_Annual Meeting of the American Pe- 
troleum Institute, in the Stevens Hotel, Chicago, 
Illinois, November 9, 1948. Full title is: ‘‘Im- 
provements in Cementing Practices and the 
Need for Uniform Cementing Regulations.” 


tHumble Oil and Refining Company, Hous- 
ton, Texas. 






B-42 


Improvements in Cementing Practices” 


GEORGE E. CANNONt 


of the hole. Filtration studies of both 
drilling mud and cement have led to 
a better understanding of the problem 
facing the operator who attempts to 
cement a string of casing 2000 ft or 
16,000 ft below the surface of the 
ground, Experience in trying to ce- 
ment a crack in the wall or floor can 
make one appreciate better the prob- 
lems involved in trying to do almost 
the identical thing at a point one can- 
not see and located as much as 2 miles 
from the surface of the ground. Fre- 
quently, the procedure followed in oil- 
well cementing is analogous to clos- 
ing the windows and doors of a house 
and pumping the house full of cement. 
However, improved procedures and a 
better understanding of the problems 
and existing conditions are placing 
oil-well cementing on a more exacting 
basis. 


> Conclusions. The data in this re- 
port indicate that the following con- 
clusions are justifiable pertaining to 
the use of cement in oil wells: 


1. The use of roto-wall cleaners in 
one area reduced the number of 
squeeze-cement jobs required on oil- 
string casing jobs from 0.58 squeeze 
jobs per oil string to 0.16 squeeze jobs 
per oil string. 

2. Cement can frequently be used 
to regain circulation in drilling wells 
when it is impossible to do so with 
sealing agents mixed with the mud. It 
is not necessary to know the depth of 
the zone at which mud returns are be- 
ing lost. If desirable, the lost-return 
zone can be located by means of tem- 


- perature surveys and by varying the 


temperature of the drilling mud. 

3. There is a wide divergence in 
the cement-curing time required by 
the regulatory bodies in the various 
states. Laboratory data indicate that 
the “waiting-on-cement” time should 
not exceed 24 hours in any well for any 
condition, provided the proper cement 
has been selected. 


> Primary Casing Cement Jobs. 
During the past two years data have 
been obtained which show that the 
percentage of successful primary ce- 
ment jobs on oil-string casing can be 
improved by the use of roto--vail 
cleaners on the oil-string casing. Fig. 
1 shows the makes of roto-wall clean- 
ers now on the market. The spacing 
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of the roto-wall cleaners, and the num- 
ber which should be used, should be 
based on a study of electric logs, 
caliper logs, core examination, and 
any other pertinent information which 
is available about the reservoir. Dur- 
ing the past 2 years there have been 
more than 30,000 roto-cleaning units 
used on oil-well casing. 


In one area the policy was adopted 
of using roto-wall cleaners on all oil 
strings of casing; the practice of per- 
forming precautionary squeeze ce- 
ment jobs prior to testing a formation 
was discontinued except when temper- 
ature logs, gamma-ray logs, or volume 
calculations showed that the area to 
be tested was not covered with cement 
or that there was an obvious failure 
based on observations. 


Comparative data are available for 
2 periods of 9 months before and 
after the foregoing policy on squeeze- 
cementing was adopted. During the 9 
months immediately preceding the 
adoption of this policy, there were 
192 oil strings cemented, and squeeze- 
cement jobs were performed in 111, 
or 58 per cent, of these wells. During 
the 9 months after the adoption of the 
foregoing policy the 231 oil strings ce- 
mented in the same area required only 
38 squeeze-cement jobs, representing 
a frequency of only 16 per cent. In 
evaluating the saving resulting from 
the elimination of precautionary 
squeeze jobs ,it is assumed that the 
number of squeeze jobs in the second 
period described hereinbefore would 
have continued at the same frequency 
rate as during the first period in case 
there had been no change in cementing 
practices. If the same experience had 
prevailed, there should have been 129 
precautionary squeeze jobs, or 91 
more than actually occurred. Using an 
average rig operating cost of $846 per 
day and an average squeeze-cementing 
cost of $477 per job, and assuming 
that 36 hours’ rig time is consumed 
by each squeeze-cement job, the fore- 
going analysis indicates that approxl- 
mately $160,000 was saved by elimi- 
nating precautionary squeeze-cement 
jobs on 231 wells during a 9-month 
period. 

The roto-wall cleaner has several 
possible advantages over previous de- 
signs for equipment for removing 
mud filter cake, as follows: 








1. The cleaner, when run into the 
hole, does not scratch the entire cir- 
cumference of the hole, but a very 
small fraction of the hole surface; 
therefore, all the mud cake is not dis- 
turbed through the entire length of 
the hole, and the possibilities of lost 
circulation and stuck casing are mini- 
mized. With the rotary cleaner, it is 
possible to remove the mud cake at 
the desired points with a minimum 
amount of disturbance at other points. 


2. Rotation of the casing plus the 
d effect of the cleaning members will 
7 give a more uniform distribution of 
cement around the casing. 






n 3. There is no danger of sticking 
Ss the casing at an undesirable position 
as in the case when tools requiring 
d an upward movement of the casing 
il are employed. 
r- In a few areas it has been found dif- 
.- ficult to rotate casing after it is all 
n in place. This trouble has been largely 
r- eliminated by: 1, circulating with the 
le bit in the hole until all cuttings and 
‘0 cavings are removed before running 
at of casing is started; 2, reducing the 
re filtration rate of the mud. When using 
either the rotary or collar-type wall 
yr cleaner, the best performance can be 
d obtained if arrangements are made 
e- for continuous circulation from the 
9 time the casing is run until the cement 
1e job is completed. 
re With thin-zone completion inter- 
e- vals, it will probably be impossible to 
1, eliminate all squeeze-cement jobs on 
1g new wells. However, the foregoing re- 
ne sults are very gratifying, and they in- 
e- dicate that improvements in primary 
ly cementing practices can be made. 
1g Tests are being continued in certain 
In selected areas to determine if the per- 
m centage of successful primary casing 
ry cement jobs cannot be improved by 
he the use of both roto-wall cleaners and 
id casing centralizers, a more careful 
Id study of available reservoir informa- 
cy tion to select the producing interval 
se as well as a guide to the spacing of 
ng remedial equipment, the elimination 
ad of cement contamination by drilling 
29 mud, and the use of more cement. As 
91 caliper logs for the various fields be- 
an come available, there has been a 
er tendency among the operators to re- 
ng duce the volume of cement employed 
ng to the minimum amount required to 
ed cover the producing zone. In one field. 
re- where the amount of cement used on 
xi- the oil-string casing had been arbi- 
ni- trarily selected and was several times 
ont more than the volume required to 
ith cover the producing zones, it was un- 
necessary to perform precautionary 
ral or remedial squeeze jobs on new wells. 
de- In an adjacent field, where the produc- 





ing and reservoir conditions were 


ng 
similar, it-has been necessary to per- 
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FIG. 1. Roto-wall cleaners. 


form numerous squeeze jobs on new 
wells. The amount of cement used in 
the second field was based on repre- 
sentative caliper logs, plus a certain 
percentage to take care of slight hole 
irregularities or cement contamina- 
tion. Temperature surveys showed the 
producing zones in the second field 
were covered with cement. The high 
percentage of successful completions 
in the first field can be attributed 
largely to the extra volume of cement 
employed. The extra cement increased 
the hydrostatic pressure on the reser- 
voir face, thereby performing a semi- 
squeeze job while the casing was being 
cemented; it removed all contam- 
inated cement from the test zone; and 
it provided added scouring action, 
tending to remove the drilling mud 
from the face of the hole and provide 
a better bond between the cement and 
the formation. 

In discussing casing cement jobs, 
we are usually concerned with the oil 
string casing; however, there are sev- 
eral areas where special attention must 
be given to the other casing strings if 
serious trouble is to be averted. Along 
the Gulf Coast of Texas and Louis- 
iana, it is frequently impossible to 
obtain a consolidated formation for 








surface or intermediate casing seats. 
Failure of cement efficiently to re- 
move the mud filter cake opposite 
porous unconsolidated formations lo- 
cated around the bottom joints of cas- 
ing results in there being no strong 
bond between the cement and the 
walls of the hole. Under such condi- 
tions, it has been found that the bot- 
tom joint or joints of casing will 
occasionally back off and drop into 
the hole during subsequent drilling op- 
erations. This has been known to occur 
even though the bottom joints were 
welded at the collars at the time they 
were run into the hole. Such a casing 
failure always results in an expensive 
repair job, and it may result in the 
abandonment of the well. It has been 
found that this type of casing or ce- 
ment failure can be eliminated by 
using wall-cleaning guides on the bot- 
tom few joints of casing to remove 
the mud filter cake and improve the 
bond between the cement and the walls 


of the hole. 


> Use of Cement to Combat Lost 
Returns. Frequently, in drilling for- 
mations containing abnormally high 
formation pressures, it is necessary 
to use a mud weight closely approach- 
ing the overburden weight. Under 
such conditions, mud returns may be 
lost into zones of local weakness. It is 
questionable whether additional 
strings of casing set to increasingly 
greater depths will be of any appre- 
ciable benefit in stopping lost returns 
when mud weights closely approach- 
ing the overburden weight are being 
employed. In some areas extremely 
porous formations, fissures, or crev- 
ices are encountered that cannot be 
sealed off with reasonable amounts of 
drilling mud. Sealing agents, such as 
cane pulp and shredded cellophane- 
like material, have been widely used 
with some success to combat lost re- 
turns of normal - weight muds into 
porous zones, and they have proved to 
be less successful when abnormally 
high mud weights that closely ap- 
proach the overburden weight are em- 
ployed. The mechanics of lost returns 
in the two cases mentioned are some- 
what different. The extremely porous 
formation receives mud into the large 
pore spaces and fissures already exist- 
ing, whereas the relatively heavy mud 
may create fissures in the bedding 
planes or other zones of local weak- 
ness, and then mud enters the fissures 
in much the same manner in which 
cement enters the formation during a 
Squeeze-cement job. In either case, 
frequently the zone where lost returns 
are occurring is not known. A recent 
survey of the members of the Sub- 
committee on Drilling Fluids of the 
Topical Committee on Drilling Prac- 


B-45 







































































DEPTH f 
IN FT ) 
a 
5400 
* ; 
Dud 
A 
4 
o 
a 
5600 feanwaad aa is 
NITIAL RUN—$ 
( XN 
5800 \ 
AFTER MUD 
TEMPERATURE SURVEY TO INJECTION 
+— LOCATE LOST RETURNS 
FREESTONE AREA WILDCAT \ < 
6000 
205 21 


185 190 195 200 


TEMPERATURE DEGREES FAHRENHEIT 
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tices showed that lost returns in drill- 
ing wells was one of the most impor- 
tant drilling problems. 


During the past few years tech- 
niques have been developed for seal- 
ing porous formations with cement, 
in wells where mud returns could not 
be obtained with sealing agents mixed 
with drilling mud, and where the zone 
of lost returns was not known. The 
cementing technique involves the use 
of a removable cement retainer if it 
is possible to make a trip with the drill 
pipe; however, in some cases, the pipe 
cannot be removed from the hole be- 
cause of well pressure, and the squeeze 
job must be performed by closing the 
blowout-preventer rams or choke line. 
With the bit removed from the open 
hole or a removable retainer at the 
bottom of the casing, a squeeze job is 
performed using bentonite cement 
plus a cellophane-like sealing agent. 
\ slow, uniform injection rate is em- 
ployed, and pumping is continued 
until a predetermined injection pres- 
sure is obtained. If there is a pressure 
buildup followed by a decrease in 
pump pressure, injection of cement is 
stopped immediately. If there is no 
pressure buildup during the squeez- 
ing, the cement is followed with 
enough mud theoretically to place the 
top of the cement at a point 50 ft to 
100 ft from the bottom of the hole. 
The desired injection pressure can be 
determined from the hydrostatic pres- 
sure exerted by the mud weight in use 
and by the hydrostatic pressure of 
the mud desired. ‘ 


Recently, an interesting squeeze- 
cement job was performed on a well 
in the East Texas area for the purpose 
of alleviating lost- returns trouble 
where the lost-returns zone was lo- 
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cated by means of temperature sur- 
veys prior to cementing. In the well 
in question there was more than 
11,000 ft of open hole, when a high- 
pressure formation was encountered 
requiring an increase in mud weight. 
Lost returns resulted when the mud 
weight was increased, and returns 
could not be regained after’the use of 
several thousand pounds of sealing 
materials in the mud. The last casing 
had been set at approximately 5100 
ft; the total depth of the well was 
16,255 ft. It was believed that returns 
were being lost at approximately 8400 
ft, as there had been some loss of mud 
from the time when that depth had 
been reached. In order to determine 
the depth at which returns were being 
lost, a temperature survey of the un- 
cased hole was made. Enough mud to 
fill the open hole was then pumped 
into the well, and another tempera- 
ture survey was conducted. The two 
temperature surveys are shown by 
Fig. 2. This survey showed that re- 
turns were being lost between 5500 
ft and 5620 ft, as indicated by the 
temperature anomaly at that point. 
The squeeze technique referred to pre- 
viously was then employed; and, after 
2 squeeze jobs of 200 sacks each, a 
satisfactory mud weight could be used 
in the well. 


In cementing in open hole in a drill- 
ing well, there is always danger of 
side-tracking the hole while the cement 
is being drilled. To alleviate this 
hazard, a cement which will develop 
a low ultimate strength has been de- 
veloped. It should be pointed out that, 
even in casing-cement work, the high 
strengths developed by portland ce- 
ments is not necessary. The physical 
properties of the modified portland 
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cement are shown by the data in Table 
1. It is observed from the data pre- 
sented that the maximum tensile 


- strength of 200 psi is developed in 


24 hours. This is approximately 50 
per cent of the strength developed by 
portland cements under the same con- 
ditions. 


> Cementing Regulations. In most 
states where oil or gas is produced, 
the regulatory bodies specify the 
amount of various size casing strings 
that shall be set, the amount of cement 
that shall be employed, and the time 
the cement shall be allowed to cure 
before proceeding with other opera- 
tions. 

A study of the casing and cementing 
rules of the various states shows that 
there is a wide divergence in the prac- 
tices followed, particularly in regard 
to the amount of cement which should 
be used and the time which should be 
allowed for the cement to develop 
strength. There is a wide variation in 
cementing practices in fields of com- 
parable characteristics in the same 
state or area. 

Several years ago a subcommittee 
of the Topical Committee on Mate- 
rials was appointed to standardize 
the methods for testing the properties 
of oil-well cements. This committee re- 
cently issued a report, entitled AP/ 
Code No. 32: Testing Cement Used in 
Wells (tentative). The adoption of 
this testing code will not only lead to 
a better understanding of the physical 
properties of oil-well cements under 
well conditions, but also will lead to 
cements having more uniform physi- 
cal properties and “tailor-made” for 
the job required. With a better under- 
standing of the physical properties of 
cements under well conditions and 
uniform products, it is only natural 
to assume that the cementing regula- 
tions in regard to the amount of 
cement, and particularly with respect 
to hardening time, should be based 








TABLE 1. Physical properties of 
modified portland cement. 





Water-cement ratio: 10 gal per sack 
|. Halliburton consistometer pumpability data 
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(Minutes) 
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How mucH Is Weather costince You? 


A cost that is seldom entered on the ledger in adding up 
the expense of lifting oil—is the cost of the weather. Yet 
it is always there! Rain, sleet, snow, floods—all add to 
the cost of putting oil into the tanks... cost in time... 
cost in production .. . cost in money.. 


The operators who are today experiencing the lowest 
possible weather costs are those who are operating Kobe 
Hydraulic Free Pumping systems. 


Free Pump wells keep right on producing regardless 


of the elements . . . even when the wellhead is completely 
submerged by flood waters. Controlled from central 
power plants that can be located for greatest accessibility 
and protection, Free Pump wells are not subject to 
weather interference. 


In the event that the bottom hole pump in any Free 
Pump well needs changing, there’s no waiting for equip- 
ment. No rigging up or tearing down time. So long as 
one man can reach the wellhead, a new Free Pump can 


KOBE, INC. General Offices: Huntington Park, Calif. Division and District 
Offices: Avenal, Bakersfield and Ventura, Calif.; Rangely, Colo.; Ardmore, 
Oklahoma City and Tulsa, Okla.; Brownfield, Corpus Christi, Fort Worth, 


be brought in. One man, alone, can surface, change and 
run in the bottom hole pump. Your well, regardless of 
the weather, is off production only the short time it takes 
to circulate the Free Pump in and out of the well. 


Cut your weather costs by changing over to Free 
Pumping! Know freedom from worry over lost produc- 
tion and downtime! Your local Kobe representative has 
case histories of the all-weather performance of Free 
Pumping that will show how you can lower your pumping 
operating costs. 


Free 


<K0 
ONE OF THE DRESSER INDUSTRIES 


Houston, Longview, Odessa, and Wichita Falls, Texas; Brookhaven, Miss.; 


| ee 
THESE ARE THE DAYS OF FREEY PUMPING 


Hobbs, N. M.; Great Bend, Kansas; New York City. 





DOUBLE SEALED 
FOR 
DOUBLE SERVICE 


Cectetsow 
ACOMATIC 


QUICK CHANGE 


Your crew will put the stamp of approval on 
this rugged, heavy-duty coupling—because 
it's easy to install, gives a positive seal and 
is quickly end easily dismantled. 


Every Guiberson Seal-O-Matic quick-change 
union gives you two seals—an oil resistant 
seal ring is backed up by a precision-ma- 
chined, tapered metal-to-metal seat. They'll 
last exceptionally long under hard usage. 


PAT. OFF. 


Ideal for: 


Mud Lines 

Gas Lines 
Water Lines 
Steam Lines 
Hydraulic Lines 





Oil Lines 

Christmas Trees 
Blow Out Preventers 
Pump Manifolds 
Cementing Equipment 
Acidizing Equipment 
Gasoline Plants 
Refineries 

Chemical Plants 


+ + + + Ht HH HH HH HE FH OF 





Made in 7 sizes, 1” to 4”, or 100 to 6,000 
pounds per square inch working pressures. 
For detailed inormation see 1948 Composite 

Catalog, page 1545, or write to 


©) 1948, The Guiberson Corp 


U.S.A. 


Established 1919 


THE GUIBERSON CORPORATION 





GENERAL OFFICES: DALLAS, TEXAS 
EXPORT OFFICE: 30 Rockefeller Plaza, New York 20. 
CALIFORNIA DISTRIBUTOR: W. R. Guiberson Co., 

717 E. Gage Avenue, Los Angeles 1. 
BRANCH OFFICES: Tulsa, Okla.; Alice, Houston, Kil- 
gore, Longview, Odessa, and Wichita Falls, Texas; 

Lofayette, La.; Wichita, Kan.; Newark, Ohio. 
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entirely on well conditions. If such 
a practice were followed, the cement 
hardening times would be uniform for 
‘conditions encountered throughout 


the United States. 


A study of the cement regulations 
shows that the amount of cement re- 
quired may vary from a few sacks 
to enough to fill several thousand feet 
of hole, with no consideration in 
either case given to hole size. The 
minimum time specified for the de- 
velopment of strength varies between 
the limits of “none specified” to as 
much as 3 and 4 days. Frequently, 
after a string of casing has been ce- 
mented, there is a considerable amount 
of work to do before proceeding with 
the next operation. The drilling re- 
ports will show “waiting on cement to 
set” when, actually, other necessary 
work is being carried on. In discuss- 
ing cement-curing times, the state- 
ment is frequently made that there is 
no need to reduce the time from 3 days 
to 2 days, or from | day to 12 hours, as 
it is impossible to take advantage of the 
reduction because of the amount of 
work that has to be done before pro- 
ceeding with drilling or testing. If 
cement-curing time is based entirely 
on the time required for the cement to 
develop adequate strength under well 
conditions of temperature and pres- 
sure, ways and means will be de- 
veloped to have the rig and tools in 
condition to proceed with drilling or 
testing at the proper time. 


Tables 2 and 3 show the physical 
properties of 3 representative brands 
of high-temperature cements and 3 
representative brands of common 
portland cement. The tensil-strength 
measurements have been made at tem- 
peratures which might be encountered 
in a well, i.e., 100 to 200 F, and the 
pumpability data obtained at these 
same temperatures as well as a pres- 
sure of 6000 psi for the high-tempera- 
ture cements which are usually used 
in the deeper wells where pressure is 
an important factor in the time of 
pumpability. The tensile-strength data 
show that a very high percentage of 
the strength was developed in the 
first 24 hours—the average one-day 
strength of the common cements being 
376 psi, as compared to 432 psi at 
the end of 2 days; and 320 psi for one 
day in the case of high-temperature 
cements, as compared to an average 
of 440 psi at the end of 2 days. These 
data indicate that in all oil-well ce- 
ment jobs the time for “waiting on ce- 
ment to harden” should not exceed 24 
hours. It is realized that temperatures 
and pressures higher than given in the 
tables are encountered in oil wells; 
however, the increased pressures and 
temperatures should serve only to ac- 
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TABLE 2. Physical properties of oi}. 
well cements, high-temperature 
cements, 





Tensile strength (psi) 
* iday 2days 7 days 


ys 

Brand -A 160 Pw. 6 ...c esses 393 427 470 
eS SE aaa 385 420 470 
pe: eee 390 400 487 
OS) eae 255 420 53 

SS) See 277 436 ro 
J) | eee 280 460 497 
POG AOD. oo ecciesecaas 3 412 503 
Brand C160 F............... 270 495555 
pT hoe er er 410 505 542 


150F 175F 20F 


Ss 
Set times (Vicat needle) hr min. hr min. hr min, 
Brand A: Initial set.......... 3 50 5 30 6... 
eee 4 55 6 30 6 55 
Brand B; Initial set.......... 3 S&S. 7% 
po eee noe © os «68 CC. 
Brand C: Initial set.......... 245 3 5 4 10 
ee OS Pere 410 4 50 7 20 
Pumpability at 200 F and 6000 psi hr min 
MN Leach athackawirs sana 3 15 
RIE sok skasc'b. a ialeiplahatalencmuss Kpiaaisre.a.6 1 40 
SNES esc. neneaca ayaa coats Gaasade 3 650 





TABLE 3. Physical properties of oil- 
well cements, common Portland 
cement. 





Tensile strength (psi) 
lday 2days 7 days 





eS) ape 315 360 462 
eS 323 387 466 
S|) Sea eye 380 410 457 
ME TOD Bo ooo cc nsccces 362 399 370 
6) eee 403 436 380 
| a re 402 449 439 
ROME ONE a. 35's ca sensiecis 373 462 522 
le: ae 460 497 535 
DORE BOO o55. 6 cis.ccneeses 463 487 527 


100F 125F 150F 





Set times (Vicat needle) hr min. hr min. br min, 
Brand A: Initial set.......... 2 5 £2 ts 
ee ee eS. BB 1.8 
Brand B: Initial set.......... 210 1 35 1 15 
oe eee 415 2 & 2 10 
Brand C: Initial set.......... 2.35 1 5 1 2 
OE eee 3 30 2 28 1 48 
Halliburton pumpability hr min. hr min. hr min. 
tee > & iwi s 
OS EL TS 330 2 8 1 2 
ES Se PE ER ae 286 tS 








celerate the development of strength. 

The average “waiting on cement” 
time for each casing string set in the 
United States has not been deter- 
mined. However, approximately 60,- 
000 casing strings of all descriptions 
are used each year; and, if the aver- 
age “waiting on cement” time were 
only reduced 14 day, the industry 
would realize a considerable saving. 
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Casing Design Simplified 


in Combination Strings 


E. E. CURRAN* 


WDesicn of combination casing strings 
has been greatly simplified by a new 
method of dealing with collapse resist- 
ance. So-called combination casing 
strings, which are designed to reduce 
the weight of long strings of casing 
for reasons of economy or to reach 
greater depths without strengthening 
the joints, require special considera- 
tion in design when collapse resistance 
is a factor. Although tension and burst 
computations are relatively straight- 
forward and standardized, collapse 
computations have been more com- 
plex, involving trial assumptions and 
time-consuming operations. 

The new method gets results direct- 
ly by means of a single formula and 
the accompanying table of parameters. 
This table may be expanded if neces- 


*Assistant director of research, Spang-Chal- 
fant Division, The National Supply Co. 


sary, using the indicated formulas of 
parameters. 


The formula for minimum allow- 
able length (x) that will permit the 
“unadjusted minimum nominal col- 
lapse resistance” (K) at the lower end 
of an upper section to support the pre- 
vailing collapse pressure at a depth of 
(L—x), as shown in Fig. 1, with a 
safety factor (F) is: 


bed ogi EP) 
je Pe | 





For those who prefer working with 
trigonometric tables this formula can 
be written: 


x =o -— c sin |cos-(=+*)] 


Where L = depth to bottom of sec- 
tion being calculated and n = W/w 


P 432.2 


= ratio of total hanging load below 

the section to weight per unit length 

of casing in the section being calcu- 
lated. 
The variables or parameters (a, b, 

c and d) ini this equation are all func- 

tions of a ratio (m = u/v) which is 

evaluated by simple formulas that in- 
clude all of the necessary variables in 
the problem. All of these quantities 
and formulas for each are given for 

11 weights of casing in Table I, col- 

umns 12 to 18. The variables in ithe 

collapse parameter formulas that have 
not been defined previously are: 

A = metal cross-sectional area at the 
lower end of section at depth 
(L—x) in Fig. 1, 

So = average yield strength of mate- 
rial of above section, 

p = hydrostatic pressure gradient, 

= equivalent setting depth in ten- 
sion of the body of the pipe, ir- 
respective of joint strength. It is 
based on average rather than 
minimum properties because the 
effect of tension on collapse is 
based on the average value, 
v= maximum allowable setting 
depth in a well filled with fluid 
developing the hydrostatic pres- 
sure gradient (p). 
The use of this method of collapse 
computation may be illustrated by the 


TABLE 1. Tabulated setting depth parameters for 7-in. OD casing for use in formulas 
for determining critical length of sections affecting collapse resistance. 






































































































































LOWER SECTION | UPPER ‘SECTION | COLLAPSE PARAMETERS 
] 2 3 4 5 6 I| 7 8 9 10 a} 12 13 14 15 16 17 18 
MINIMUM Li WEIGHT pede AVERAGE| MINIMU > si 
WEIGHT By 
, THICK- / DEPTH . SECT- " As K & ' 
PER | GRADE sins t COLLAPSE) PER GRADE | jona, | YIELD | COLLAPSE ° hee u us - 
FOOT PRESSURE, _ || Foot AREA | STRESS | PRESSURE “ pF. ° e = 
fA ‘ al? 
“= € 
; t * - - - - A $, K u v m a b c d 
7 H-40 .231 30.30 1370 2436 17 F-25 4.9123 | 35000 1100 10114 1956 | 5.1708 9344 14.234] 2129 10731 
b—--- - 

( H-40 272 25.74 1920 3413 17 H-40 4.9123 | 50000 1370 12281 2436 “| 5.0415 -9336 | 14.056 | 2656 13005 
20 J-55 .272 25.74 2500 4444 20 H-40 5.7492 | 50000 1920 14373 3413 | 4.2113 -9293 | 13.136 | 3771 15019 
23 J-55 .317 22.08 3290 5849 ‘20 J-55 5.7492 | 65000 2500 16248 4444 | 3.6562 +9282 | 12.935} 4965 16792 
af J-55 .362 19.34 4070 7236 23 J-55 6.6555 | 65000 3290 16638 5849 | 2.8446 -9367 | 14.793 | 6657 16881 
23 N-80 317 22.08 4300 7644 26 J-55 7.5491 | 65000 4070 21334 7236 | 2.9483 -9343 | 14.224] 8215 21699 
26 N-80 362 19.34 $320 9458 23 N-80 6.6555 | 85000 4300 21758 7644 | 2.8464 -9366 | 14.782] 8699 22076 
29 N-80 .408 17.16 6370 11324 26 N-80 ‘7.5491 | 85000 5320 22127 9458 | 2.3395 -9606 | 24.352 | 10883 22204 
32 N-80 453 15.45 7400 13156 29 N-80 8.4494 | 85000 6370 22444 | 11324 | 1.9820 | 1.0031 |-327.37 13075 22444 
35 N-80 498 14.06 8420 14969 32 N-80 9.3173 | 85000 7400 22628 | 13156 | 1.720 | 1.0667 |- 15.989 |. 15125 22728 
38 N-80 540 12.96 9080 16142 35 N-80 | 10.1725 | 85000 8420 22754 | 14969 | 1.5201 | 1.154794- 7.4624] 17005 23128 
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THIS LITTLE RUBBER SEAL 
DOES A Big jog IN 


OTIS Pressure Contro! Equipment 


When Otis engineers redesigned the Otis Removable Bottom Hole Regulator 
and the Otis Removable Tubing Safety Valve, they encountered a rubber 
problem in providing resilient seals to prevent leakage around the outside 
of the valve seat. The service conditions required seals that would perma- 
nently resist swelling and deterioration in oil and gas under high bottom 
hole pressures and temperatures. 


Otis engineers presented this problem to Murray, who designed the 
resilient lip seal rings, manufactured the molds and produced the parts 
from a special oil and gas resistant Hycar compound. 


Oilfield equipment manufacturers are invited to bring their rub- 
ber problems to Murray for a prompt and economical solution. We 
specialize in the production of rubber . . . both natural and synthetic 
... for the oil industry 


MURRAY RUBBER COMPANY 
HOUSTON, TEXAS 


face flowing pressures 
to safe, non-freezing 
limits. 





OTIS REMOVABLE 
BOTTOM HOLE 
REGULATOR 
Sub-surface controls 
installed in the tubing 
String to reduce sur- 













OTIS REMOVABLE 
TUBING SAFETY 
VALVE 


**Storm Chokes’’ in- 
stalled to provide auto- 
matic protection 
against uncontrolled 
flow due to failure of 
or damage to surface 
connections. 














design of several of the lowermost sec- 
tions of a 7-in. O.D. combination 
string for a 16,000-ft hole, assuming 
a hydrostatic pressure gradient of 0.5 
psi per ft of depth and a safety factor 
of 114 in. collapse, which is normal 
for the tabulated values in Table I. 


The 38-lb N-80 grade is required © 


for the bottom section, according to 
Table I. For the second section 35-lb 
N-80 is selected arbitrarily. The prob- 
lem is then to determine the shortest 
length of 38-lb. N-80 that will permit 
the use of 35-lb N-80 in the next sec- 
tion above it and still be able to sup- 
port the prevailing hydrostatic pres- 


sure at the required safety factor. 


Since there is no hanging load (W) 
to be considered with the bottom sec- 
tion, the formula is simplified by mak- 
ing n = 0. Applying collapse parame- 
ters (a, c and d) in the bottom line of 
Table I, columns 15 to 18, the length 
of the section is: 


16,000 
x, = 1.1547 
Fi (oe y 
.Y ~ \23,128 
= 13,856 — 17,005 x 0.72209 
ss IS77& 


— 17,005 
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~ soLid BORED FRICTION SOCKET 
and MULTI ae COLLAR SOCKET 











For the Close Hole Job 
(Fig. F 476) 


Fig. F 481 






These tools are intended for fishing 
where the clearance is close between the 
fish and the well bore. They frequently 
save a pin milling job but, obviously, they 
have limited strength. However, when 
made to the Spang Higher Standard of 
tough steel with thorough heat-treat- 
ment, they will do more than one might 
expect. 


For the best in Cable Tools, SPECIFY 
SPANG. 


SPANG & CO. 


BUTLER, PA. 


SELLS SPANG TOOLS 








) 


(L-x) 

















~—<————— 





IIIT TASS REQ 




















FIG. 1. Diagrammatic sketch 
of combination casing string 
suspended in a well filled with 
fluid surrounding the casing in 
the annular space but having 
no access to the inside. 


Using a rounded figure of 1600 ft 
of 38-lb N-80 adds a hanging load 
(W) of 60,800 lb to be included in 
computing the length of the next sec- 
tion. This makes n = 60,800/35 = 
1737 ft. This is the equivalent length 
of 35-lb casing. Applying collapse 
parameters corresponding to a change 
from 35-lb to 32-lb casing, the length 
of the second section is: 


14,400 , 1737 
>= 70667 | — 15,989 


14,400 +- 1737 * ) 
—- 15,1254] 1 ~( 22.728 

= 13,391 — 15,125 0.70420 

= 2740 ft 

Calculations for the third section of 
32-lb casing are similar, this time 
based on a rounded figure of 2800 ft 
in the second section and a hanging 
weight of 158,800 lb. The formula 
gives x, = 2725 ft, which may be 
rounded to 2800 ft. 

Since these calculations are only il- 
lustrative they do not consider the 
possibility that the next section might 
have to be heavier pipe because of in- 
creasing tensional load. This is beyond 
the scope of these studies. 

Greater details in the derivation 
and proof of formulas are available to 
anyone who is interested. aa 
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IN AREAS OF OVERLAP 





Stationary Equipment 





profit by this chance to choose 


Drilling conditions of many sites can be served by either stationary 
equipment or portable. Either may do, but one has to be at least a 
shade more profitable. It takes good engineering judgment to pick 
which. If your well falls within these overlapping conditions, you 
need a sales engineer who has both stationary and portable equip- 
ment. Then you get engineering judgment not compromised for the 
sake of the sale. 

Dresser Industries places equal emphasis on both types, recom- 
mending whichever serves you best. Stationary derricks from 66’ to 
203’ with capacity range from 108,000 Ibs., to 1,400,000 Ibs. Or a 
complete line of telescoping portable masts designed for mounting 
on tucks or semi-trailers. The capacity range of portables is from 
53,000 to 340,000 Ibs. Here is an area of considerable overlap. Other 
factors should enter in your decision of whether to buy stationary or 
portable equipment. Dresser’s drilling equipment is made by Ideco. 

Portable and stationary compressors, buildings and other equip- 
ment are made by other Dresser companies. In each instance a 
variety of types is offered for unbiased engineering recommenda- 
tions. Write your drilling problems: the location and size of lease, 
probable depths and other basic details. Write for comparative litera- 
ture on stationary or portable equipment from Dresser Industries, 
Inc., Terminal Tower, Cleveland, Ohio. 






OVAIRD & SEYFANG Mfg. Co. 
, ford. Pa 
N York xe 





NDUSTRIES, 


es TERMINAL TOWER « CLEVELAND 13, OHIO 


TIONAL Derrick & Eavipment Co. 
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IDECO DERRICKS from 66’ to 203’ 
with capacities from 108,000 lbs. to 
1,400,000 Ibs. 


RAMBLER RIGS, telescoping type, 
truck or trailer mounted, mast heights 
63’ to 96’ with capacities ranging from 
53,000 lbs. to 340,000 Ibs. New use of 
LeTourneau Tournapull with Rambler 
Rig permits unit to get into very small 
locations. Prime-mover Tournapull can 
assume 90° angle while trailer moves 
only a few inches forward. This new 
combination can do what no other field 
equipment has been able to do. Write 
for details of Rambler with Tournapull, 


Do you know about Clark Bros. port- 
able Midget Angle Compressor? There’s 
another money saver, if it fits your op- 
erating conditions. 


Write for literature or send your prob- 
lem for recommendation of best types, 
Dresser Industries, Inc. 


KOBE, Inc. 
Huntington Park, Calif. 
PACIFIC Pumps 


Huntington Pork, Calif 


ROOTS-CONNERSVILLE Blower 

Connersville, Ind. 
SECURITY Engineering 
Whittier, Calif. 


STACEY BROS. Gas Construct 


Cincinnati, Ohio 


Stacey-Dresser Engineering Divisic 


Clevelond, Ohio 
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Tool Reflects Stuck Pipe 


T us article} explains the opera- 
tional principles of the Magna-Tector, 
various conditions of stuck pipe, how 


the surface electronic equipment in- 


dicates these conditions, and how to 
interpret the meter readings. 

Both the 184-in. and 314-in. Magna- 
Tectors use two electromagnets that 
are spaced 5 ft apart on a telescoping 
joint in fixed relation to each other. 
An electronic micrometer, placed at 
the junction of the telescoping joint, 
indicates any change in the length of 
the tool between the two electromag- 
nets. 


Operating Practice 


In operation, the tool is lowered in- 
side the drill pipe, casing, or tubing 
to a point where the pipe is believed 
to be stuck. Electric current is then 
turned on causing the two electromag- 
nets to seize the wall of the pipe. 


When strain or stress is applied to 
the pipe from the surface, any move- 
ment of the pipe between the two elec- 
tromagnets is detected by the sensitive 
electronic micrometer, which in- 
stantly relays this information to the 
meter at the surface. 

The operator can estimate by action 
of the meter in conjunction with the 
weight indicator readings at various 
settings of the instrument—where the 
pipe is stuck. With a little knowledge 
of the formation and hole conditions 
at that point, the operator might 
guess what the holding medium is and 
decide what steps should be used to 
free the pipe. 

Fig. 1 shows the tool and its various 
parts. Arrow C indicates the microm- 
eter area in the tool. This instru- 
ment measures the change in stress in 
the pipe. Arrows D and E point to the 
hydrostatic balancing mechanism. It 
is only by balancing the hydrostatic 
pressures within the tool that the tool 
may be operated at any depth. Arrow 
f points to the balancing spring that 
is used to balance the micrometer at 
the desired position. 

Under ordinary well conditions, the 
tool is run in with the micrometer 
closed. With the pipe under its normal 
load, the electromagnets are activated 
causing them to seize the wall of the 

*McCullough Tool Company. 

jSee “Magnetic Service Measures Stress on 


Pipe in Wells,” by Philip Martin in The Petro- 
leum Engineer, April, 1949, Page B-82. 
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pipe. Then, when the pipe is stretched, 
a change takes place on the meter if 
the pipe is free at that point. The 
needle moves from the extreme left, 
clockwise, as the pull on the pipe in- 
creases. 

When extremely heavy scale or 
paraffin is encountered in the pipe, 
however, the balancing spring is first 
adjusted to a point where there is very 
little tension on the gap in either di- 
rection. 


Setting Magnets in Pipe 


A few ounces of pull in either direc- 
tion will either open or close the gap 
in this case before the tool is run into 
the well. The pipe is stretched to its 
full extent. Then, the electromagnets 
are activated, and the tool is pulled 
with its magnets energized, so that it 
actually bites through any scale or 


_ paraffin that might be interfering. The 


electric cable is slacked off, and then 
the pipe is slacked off. If the pipe is 
free at that point, the meter needle 
will move as the pipe is moved, but 
this time the needle will swing from 
the right and counterclockwise. 

Fig. 1 also shows the power supply 
for the tool with its electronic circuit, 
Arrow G. The power supply may be 
operated with any 6-v battery. The 
average automobile battery supplies 
enough power for one job. Arrow H 
indicates the power supply adjust- 
ment knob. When this knob is posi- 
tioned correctly it automatically com- 
pensates for line length and resist- 
ance. 

Arrow I points to the ammeter on 
the power supply. The ammeter indi- 
cates the amount of current being ap- 
plied to the meter. 

Arrows J and K point to the meters 
that indicate movement in the microm- 
eter element of the tool. One of these 
meters is plugged into the power sup- 
ply. The switches on the front of this 
meter control the setting of the mag- 
net and the elctronic circuit. The other 
meter is an auxiliary. Its use is op- 

“tional. This meter when plugged into 
the power supply G, through the ex- 
tension cord L, may be used on the 
derrick floor, so that the driller may 
watch the action of the tool and the 
weight indicator simultaneously to 
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FIG. 1 


determine duwn-the-hole conditions. 

The tool is very simple to operate. 
Many people in foreign countries 
have learned to operate it with only 
an instruction book for a guide. 
Others have learned to operate it after 
only a few hours of personal instruc- 
tion. 

Case Histories 


Many reasons for stuck pipe have 
been encountered. These reasons have 
been classified into eight basic types 
as follows: 
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Jones Cacuive Threading 
Assures Perfect Joints 


Jones sucker rod joints give lasting 

service. They make up fast and tight... 

stay made up under conditions of 

shock and strain that mean failure for 
lesser rods and couplings. 


An important part of the answer is 

the precise machining and threading you 
get in a Jones’ product. A battery of 

new, specially designed automatics assures 
production to standards well within API 
specifications. Thread finish is accurate 
and smooth. The pin shoulder is 
uniformly square, with the coupling axis. 
Coupling threads are of equally : 
high quality. Threads mesh smoothly and - 
easily...lock tightly together. That’s 
another reason you're sure of satisfactory 
service when you specify sucker rods_ 
and couplings by Jones. 





Correct field practice can save time and 
money in handling sucker rods. Our 
booklet has proved helpful to many pro- 
ducers. Copies are available on request. 


THE S. M. JONES COMPANY 
(Subsidiary of Buffalo Bolt Company) 

General Office and Factory: ToLepo, On10 

Sales Office: Kennedy Building, Tulsa, Okla. ~ 

Export Sales : Buffalo International Corp. 
$0 Church Street, NY. C, = 
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l'ype 1—Ideal Conditions—(Fig. 2a). 

As soon as a small amount of 
weight is taken off the pipe, a change 
is noted on the meter, though the 


tool may be set at the bottom of a- 


16,000-ft well. This, unusually sensi- 
tive pipe condition is due to the fact 
that the stuck pipe is only slightly 
smaller than the outside pipe, there- 
fore relief stress took place almost im- 
mediately. 
Type 2—Slack Pipe—(Fig. 2b). 
\ gradual rise on the weight indi- 
cator takes place but no correspond- 
ing movement of the meter is noted. 
Then, the meter needle starts to move 
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and, before long, swings full scale. 
When stress is let off, the meter im- 
mediately falls back until a certain 
amount of weight is set down, and 
then no further movement is noted. 
This is probably what happens in 
the hole—at first, one merely removes 


_ slack from the pipe, down to the point 


where the tool is anchored, and then 
gradually stretches the pipe. Imme- 
‘ diately upon releasing this load, the 
pipe responds by falling back into the 
well and releasing the tension at the 
point the tool is set. The meter then 
falls back to zero. 
This condition is similar to a bucket 








of chain, wherein the first links of th: 
chain are picked up without affecting 
the remaining chain in the bucket. 
Type 3— Frictionally Held Pipe - 

(Fig. 2c). 

The tool may be set at any desired 
depth in the well. When the weight 
indicator meter is read, a regular in- 
crease of weight is noted, with con- 
stantly increasing stress. A change 
gradual, sudden, or jumping is noted 
on the meter, and finally the needle 
goes full scale. As strain is let off. 
however, no effect is noted by the 
meter until considerable weight is set 
down. Then, the pipe may either grad- © 
ually or intermittently move, as ihe 
weight is released. 

This movement denotes friction, 
wherein the pipe is gripped partly hy 
sand or shale. Then, as the weight 01 
tension increases, the pipe suddenly 
jumps a short distance, then stops. 
until force again overcomes friction. 
Surprising as it may seem, this condi- 
tion rarely shows on the weight indi- 
cator meter, even though it is very dis- 
tinct on the meter. 

When this condition is discovered. 
the pipe is worked up and down. 
which either frees the pipe deeper in 
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™ How would you 
me Scrape Casing 
Without 0] Rota ry ? The production superintendent of a 


large oil company was faced with 
the problem of scraping 7” casing 
| which had been gun perforated with 
, ; 150 holes at a depth of 10,000 feet. 

| h———-—sat eee _ & The only work-over equipment on 

se __ laa | oo. Ee " the job was a small pulling unit backed 
* ts ~ Ca.) | 4 | a up to the standard derrick. 

EY ele tea : The only way he could solve the 
problem, without moving in. rotary 
equipment, was to run a Security 
Casing Scraper on wire line. He ran a 
7” Security Scraper on 38” wire line 
with a sinker bar above the Scraper 
and a set of jars above the sinker bar. 
The scraper was run up and down 
through the gun perforated section. 
Only three hours were consumed in 
this operation, including running in 
and out of the hole. Packers were run 
through the scraped section and set 
without difficulty. 


This is a typical example of how the 
Security Casing Scraper can reduce 
your work-over costs because it is the 
only Scraper which does a complete 
job when run on drill pipe, tubing or 
wire line. Call your Security Field 
Representative when you are ready 
for your next scraping job. 


UEEEt a 


stihl 


| 


SEAT ah ~ 


TTX? 





< 3% 


ROCK BITS * CORING BITS « HOLE OPENERS « REAMERS * CASING SCRAPERS SECURALOY 
A .’ ft 
SECURITY ENGINEERING CO., INC. 
1949 ONE OF THE DRESSER INDUSTRIES 


Main Office and Plant: Whittier, Calif. Branches in all of the major producing areas, 
Export Office: Chanin Building, New York City 








from the surface the tool joint catches 
in this key seat making it impossible 
to move the pipe. 

This type of sticking requires spe- 
cial care in interpreting the data given 
by the meter and weight indicator, es- 
pecially in cases where the bit is stuck 
at the same time the tool joint is stuck 
in the key seated area. Immediate re- 
sponse may be noted from a point just 
below the key seat as the pull is in- 
creased. After a certain amount of 
pull has been noted, however, no fur- 
ther change takes place on the meter, 
while a continual change takes place 
on meter above the key seated area. 

This indicates that the tool joint 
has pulled up into the key seat and 
can no longer be moved. The stress 
from that point on is exerted entirely 
in the pipe above the key seat. On set- 
ting back the weight, immediate 
changes will be noted in the meter 
readings as the weight is set down. Be- 
low the key seat, however, in the area 
of the tool joint, response may not be 
noted immediately until a certain 
amount of weight is set down, then a 
change may appear at the tool joint. 
The bit, of course, cannot be seh Sa 
until the collar is freed from the key 
seat area. Fishing can then proceed 
for the remainder of the pipe at that 
point. 

Type 6 — Whipstocked or crooked 

hole—Fig. 4). 

If stretch is taken on the pipe in a 
whipstocked or crooked hole, several 
feet of apparent stretch may be ob- 
tained in a 4000-ft hole. The stretch 
method may be even more misleading. 
if the well is 10,000-ft deep, for with 
an unusual amount of stretch ordinary 
surface calculations would indicate 
that the bit was stuck, while, in 
reality, the drill pipe might be stuck 
at 4000 ft. 

When the tool is run in this type of 
well, the stuck point may be detected 
as accurately as in any straight hole. 
In slant wells such as this, a special 
circulation head may have to be used 
to pump the tool down the well, but 
the stuck point may be located ac- 
eurately, quickly, and without injury 
to either well or tool. The pipe may be 
removed subsequently from the well 
without difficulty. 
l'ype 7—Cavity formed by sloughing 

formation—(Fig. 5). 

This type of stuck pipe is one in 
which the tool may save a very expen- 
sive fishing job as well as the hole in 
many cases, 

Pipe may often stick at the lower 
end of a sloughing area, where the 
wall of the hole is sloughing in, form- 
ing a cavity above the stuck point. 
This condition means that the pipe 
should be backed off at the lowest pos- 
sible free point, so that the remaining 
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pipe in the well does not topple to one 
side of the cavity, where it is almost 
impossible to grapple. If the pipe is 
backed off immediately above the 
stuck point, then fishing for the re- 
maining pipe should be easier. 

Type 8—Collapsed Pipe—(Fig. 2, d 

and E). 

When the casing is collapsed against 
the pipe, at a certain point in the well. 
the tool should indicate this condition 
by indicating stress above and below 
the collapsed area. The pipe may be 
pulled up, in this case, until a collar 
sticks in the collapsed area. Then, be- 
low that point no indication will 
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appear on the meter. A jet or mechan- 
ical cutter may be run into cut the 
pipe below the collapsed area. Then, 
a casing may be used to enlarge that 
area allowing the remaining pipe to 
be removed by subsequent fishing. 

Although these eight conditions of 
stuck pipe have been referred to in- 
dividually, any number of these con- 
ditions could and have occurred at dif- 
ferent depths in the same well, and at 
the same time. 

The magnetic tool has this limita- 
tion: It can only indicate what con- 
ditions are in the well, at the time it 
is in the well. 
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EXCLUSIVE 


Pneumatic Controls for 


Power Rig Equipment 


E. L. HOLBROOK™* 


Aone the many interesting appli- 
cations of pneumatic control systems 
has been that done in the oil fields of 
the Southwest. Its popularity in this 
area has grown by leaps and bounds 
until today, seventeen out of the eight- 
een leading manufacturers of power 
rig equipment use compressed air con- 
trols as standard equipment. 


*Field Engineer and Pneumatic Expert. 


The smooth, flexible functioning of 
compressed air devices with their in- 
herent ability to fit into an interlocked 
system have made them a natural in 
this type of work. Power rigs have, 
usually, many functions and combina- 
tions required to handle the numerous 
jobs assigned to them. A pneumatic 
control system for this type of work 
makes use of nearly all basic princi- 


FIG. 1 


P 425.219 


ples involved in compressed air equip- 
ment. 


A diagram of such a control system 
appears complicated at first glance. 
but a closer examination sce sim- 
plicity and ruggedness. Such equip- 
ment makes it possible for the average 
mechanic to install and maintain the 
various component parts. 


Fig. 1 gives some idea of the amount 
of machinery involved in the average 
power rig. It is a complicated array of 
engines, clutches, compounding gears. 
catheads, and pumps. Obviously, a 
control system, no matter how simple 
the individual functions may be, must 
be fairly complicated in order to af- 
ford a measure of protection. With so 
many machinery functions involved, a 
good control system is a “must.” 


The illustration is of a six engine 
power rig with three dual engine com- 
pounds, two pivot swinging com- 
pounds, necessary drives, pumps, etc. 
The pneumatic control system regu- 
lates the engine speeds, operates the 
clutches and brakes, and interlocks all 














controls: at driller's position regulate 
the speed and synchronize all engines 
with combination foot and hand throt- 
fle control for mpereting combined 


engines for hoisting. 


Cummins Diesel Engines Mode! Li 600 
—240 HP st 900 RPM: Air throttle ‘ 





“4 Engines are spaced to provide am- 


ple room for servicing. instrument pan- 
els are mounted on the drawworks 
side of each engine. Air cleaners have 
been mounted at the flywheel end of 
each engine for — Oil aod 
fuel filters are mounted on the outside. 











3 skid extensions in front of radiators 
ate adequate for moving engines out- 
‘ward to provide space between en. 
gine ‘and p when by 

couplings are used. 

















; Extra heavy four runner skids—7'3!/2 


wide—within highway width ‘limits. 
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Dual engine compounds are. fully en- 
closed, oil tight and dust proof. 1'/"* 
pitch tty wad chain connects the two en- 

ach oan has 0 jaw clutch 
ae one of the shafts so that the power 
from. each single engine can be util 
ited to the best advantage, Each dual 
engine compound case and all parts 
are ee 








ait brake to stop all shaft rotation— 
controlled from =: pain 


30° dual-Fawick gir master clutch with V 





























are standard eng type 
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Special narrow radiators for each. en- 
gine are designed for emple cooling, 


























18” — air clutch on each engine 
controlled from driller's position per- 
mits speedy and complete disengage. 
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> fs a9, and igs | inside ‘coupling 
and raise one * compound case 
with shaft, bearings, and chain to the 
vertical potition. Com ounds are 
a in place removal 


from skid: 








Pivoted swinging compound {patent 
pendin poseeete here in operating posi- 

tion. Al com pound cases are of leer’ 
weldex construction. Dry sump type. 
Chains are lubricated from indlividal 
rod P sgpence dust proof and oll tight. 
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: — are Both pump drive sheaves are keyed to 

a mgt globo in the entire drive i thatt. There: rand! ; 

cna ae sprocket and chain group are interchangeable. 6" dia or ee ee place to insure correct ihinves 30" sogle F inside of} 

aig val enclosed in ‘oil tight and ig ts used “on. all rotating -ele- se rie a spacing of all units. Drive group can} | also functions a¥ eos chitch : 
root quard, 11/2" pitch sextuple ments, All shafts are short and bear- All piping for. ait, fuel and lube lines be assembled quickly and accurately @ coupling.. When 
a Be “standatd. This drive can be |. ings are mounted on very short cen- are mounted in the skids with provi- Sacco aed celecs ketoues cn — is Pete ge pump sheave 
adapted to drive. pany power He ig | ters resulting in ragged. sturdy con- sion for easy and quick connection | | are hin ged to skid. bs get lost in f eg! —— Clutches eeie 
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functions so that proper compounding 
is accomplished at all times. 

All the functions to be controlled 
terminate at a central control point. 
Here, the necessary controllers are as- 
sembled into an attractive and useful 
station. In some cases, mechanical in- 
terlocks are used or several functions 
are included under one handle in order 
to minimize error and reduce the num- 
ber of levers to be handled. Fig. 2, 3, 
and 4 illustrate several of these con- 
trol stations. Note the two, three, and 
four-way pressure valves each con- 
trolled by a single lever. 

Fig. 5 is a close-up of one section of 
a station showing the control of a cat- 
head, rotary table, spinning cathead, 


FIG. 4 





FIG. 3 


sand reel, and drum. Note the clevis 
type mechanical lock on the sand reel 
and drum. The movement toward the 
left is throttle and, by means of the 
clevis, throttle operation is possible 
without cutting in the sand reel or 
drum except by conscious effort on 
the part of the operator. 


Fig. 6 is a bank of pressure gradu- 
ating controllers while Fig. 7 is an 
on-off operation of an air-flex clutch. 


FIG. 5 





This latter is a subsidiary controller 
right at the clutch. 


Fig. 8 illustrates a typical complete 
control system for a three engine 
power rig. Most compressed air sys- 
tems for this type of service use a 
supply pressure of 100 psi held, as 
shown, at a more or less constant 
value by a reducing valve. The com- 
pressor installation with its storage 
reservoir would vary depending upon 
the cut-in and cut-out value of the con- 
stant speed unloader, probably 145- 
175 psi. 

The first valve shown has two func- 
tions separated by the mechanical 
set-up of the valve structure that per- 
mits operating either No. 1 or No. 2 
mud pump. It clutches the drive with 
air pressure and declutches when air 
is vented. Off position for both is the 
center or neutral position of the valve 
handle and moving in either direction 
admits air to one or the other of the 
clutches. 

Operations 3 and 4 are for the pur- 
pose of clutching either or both com- 
pounding drives as may be required. 
This motion also interlocks the engine 
throttles which will be explained later. 

Valve 5 is an on-off operation of the 
master clutch connecting the drive to 
the transmission. 

Valve 6 is a foot operated pressure 
graduating unit controlling the rotary 
clutch, which is connected to the ro- 
tary table as shown. Fine increments of 
pressure build-up or release permit 
controlled engagement and allow 
gradual clutching or declutching. _ 

Valve 7 is an on-off pressure unit 
to clutch or declutch the cathead drive. 

Valve 8 is an eight-position rotary 
valve for connecting and disconnect- 
ing each of the 8 speeds involved in 
the transmission gearing for varying 
the speeds to the drawworks, rotary 
table, catheads, hoist, and sand reel. 

Valve 9 is an on-off pressure unit 
controlling the clutch that drives the 
pulley connected to the sand reel. 

Valve 10 is a pressure graduating, 
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Hyatt invented the roller bearing fifty-seven years ago. 


Here at the birthplace, ever since, Hyatt has designed 
and produced roller bearings that are as new as next 


month. 


As fast as design-engineers moved on to new products, 


a newer, better bearing was ready for them at Hyatt. 


So during these many years, designers and builders of 
every type of machine or equipment requiring roller 
bearings have looked to Hyatt for the right bearings 
—right in design and precision manufacture— 
to assure care-free operation and longer-last- 
ing performance. Hyatt Bearings Division, 
General Motors Corporation, Harrison, 
N. J., Chicago, Detroit, Pittsburgh 

and Oakland, Calif. 
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FIG. 8. Oil rig control: 


1. Mud pump control, (on-off). 8. Speed transmission, (on-off). 14, 15, 16, and 17. Engine speed, 
2. Mud pump control, (on-off). 9. Sand reel, (on-off). (pr. grad.). 

3. Compounding, (on-off). 19, 20. Speed interlocks. 

4. Compounding, (on-off). 10. Drum, (pr. grad.). Interlock of relays 19 and 20. 

5. Master clutch (on-off). 11. Engine clutches, (on-off). Compounding valve 4 on: 

6. Rotary clutch (pr. grad.). 12. Engine clutches, (on-off). Engine 3 separate, engine 1 and 2 
7. Cathead, (on-off). 13. Engine clutches, (on-off). controlled by valve 14. 


Compounding valve 3 on: 

Engine 1 separate, engine 2 and 3 
controlled by valve 16. 

Compounding valves 3 and 4 on: 

All engines together and controlled 
by valve 14. 





foot operated unit for controlling, in 
increments, the clutch that connects 
the pulley belted to the main hoist. 
This is also a function that requires 
gradual clutch engagement. 

Valves 11, 12, and 13 are on-off 
units for the purpose of controlling 
the clutches of each of the three en- 
gines, 

Valves 14, 15, 16, and 17 are pres- 
sure graduating units for controlling 
the speeds of each engine or combina- 
tion of engines. Hand valve 14 and 
foot valve 15 are connected to the 
same delivery line by means of a dou- 
ble check valve 18. It permits the op- 
erator to handle the engine or engines 
by either method, depending upon the 
situation involved. Whichever valve 
takes over, it actuates the double check 
valve so as to seal off the line to the 
inoperative unit. 

Relay valves 19 and 20 interlock 
engine speed control with the com- 
pounding units 3 and 4. With no com- 
pounding cut in, or valves 3 and 4 in 
release position, each of the engines 
is controlled separately by its indi- 
vidual control valve. Either valve 14 
and 15 will control engine No. 1; valve 
16 controls engine No. 2; and valve 
|7 controls engine No. 3. 
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When compounding valve 4 is 
moved to applied position, it not only 
puts air into the pipe line associated 
with the clutch, but also puts air into 
the pilot line to relay valve 19. A light 
spring holds this valve in the upward 
position shown. Air pressure forces 
the piston downward cutting valve 16 
off from its connection to engine No. 
2. This same movement connects 
valves 14 and 15 to engine No. 2 so 
that the controllers for engine No. 1 
now control both engines. Engine No. 
3 is still controlled by valve 17. 

If compounding valve 4 is off, but 
valve 3 is applied, in addition to filling 
its compounding clutch, it also fills 
the pilot line to relay valve 20. This 
cuts off control valve 17 and allows 
control valve 16 to operate engines 2 
and 3 while engine No. 1 is controlled 
by either 14 or 15. 

With both compounding valves in 
applied position, thus operating both 
relay valves 19 and 20, control valves 
16 and 17 are cut out giving all three 
engine throttles to valves 14 or 15. 

This effectively illustrates the versa- 
tility of compressed air controls. Posi- 
tive manual change-overs are made by 
means of many ported rotary valves. 
However, air interlocks generally are’ 





made by the use of relay valves and/or 
double check valves or similar devices. 

Although this article covers only the 
application of pneumatic controls to 
oil power rig equipment, it should be 
evident that it is capable of controll- 
ing, in many different ways, al! types 
of machinery. It has the instantaneous 
power found in a comparable hydrau- 
lic system together with the instrv- 
ment-like action of a similar electric 
system. Reservoirs are similar to bat- 
teries; on-off-valves to switches; pres- 
sure-graduating valves to rheostats; 
air relays to electric relays or, in some 
instances where power is stepped up, 
to transformers; cylinders or position- 
ing slave units te solenoids; double 
check valves to directional relays. 

A better knowledge that air devices 
can be so associated should make it a 
popular means of control where un- 
satisfactory performance by other 
methods are now being experienced. 
Although similar in overall operation 
to an electric system, the ability to 
produce instantaneous power after it 
has been stored in a more leisurely 
manner gives it a decided advantage. 
Its lower installation cost and the re- 
duced maintenance adds much to its 
growing popularity. kat 
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offers many major advancements 


that make it the surest 
cementing operation 
ever developed _ 


Conventional casing cementing methods are be- 
set by numerous operational limitations which 
make it impossible to obtain a satisfactory ce- 
menting job in many wells. 


These limitations, effecting the thoroughness 
and efficiency of casing cementing have been 
overcome by the BROWN METHOD OF CEMENT- 
ING CASING. 


How is this accomplished? 


1. New Type Cementing Head 


This head, which carries the casing plug, can 
be operated INSTANTLY from the derrick floor, 
WITHOUT STOPPING THE PUMPS, to change valve 
arrangements or release the plug. This eliminates 
the risk of losing circulation while cement is be- 
ing run. 


The carrier sleeve which supports the plug 
allows flow-line pressure in the head to equalize 
on both ends of the plug and relieves the tripping 
mechanism of unbalanced forces. When proper 
volume of cement has been pumped into the 
casing, the carrier sleeve is released, WITHOUT 
STOPPING THE PUMPS, and forced downward 
against its seat. Full pressure of the pumps is 
then directed to the top of the plug. 


Simultaneously, the means supporting the plug 
are released so it falls with the top of the cement 
column. After the plug is released, the tripping 
mechanism is also released, so that any increased 
pressure in the casing string will cause the carrier 
sleeve to move upward, giving a positive indica- 
tion that the plug is being pumped to bottom. If 
the carrier sleeve does not move upward (indi- 
cated by tripping mechanism outside the head) 
it indicates a vacuum in the casing. 


Export Sales: Acme Well Supply Co., 19 Rector St., New York 6, N. Y. 


a 


2. New Type Plug . 


This new casing plug, equipped with hold- 
down slips, provides a back pressure seal when- 
ever and wherever it is needed, thereby elimi- 
nating the necessity of maintaining pressure on 
the casing string after the plug has stopped. The 
plug stops on a landing collar placed in the cas- 
ing string at the desired distance off bottom. The 
hold-down slips make it impossible for the plug 
to be forced upward when downward pressure 
of mud becomes less than upward pressure of 
the cemené column. All parts of the plug are made 
of drillable material. 


3. Float-N-Fill Shoe 

The Float-N-Fill shoe permits the pipe to fill 
up from the bottom as it is being run in the hole. 
This process of alternately floating and filling 
the pipe effects a tremendous saving in man 
hours and dollars on every cementing job. In 
addition it partially relieves the pressure built up 
ahead of the casing string as it is lowered into 
the hole ...it permits the pipe being kept in 
almost constant motion, thereby minimizing the 
danger of stuck casing. This is particularly ad- 
vantageeus in directional holes. 


You Save Many Hours of Rig Time 


Besides a more satisfactory cementing job with 
less trouble and effort, the BROWN METHOD OF 
CEMENTING CASING saves a tremendous amount 
of time and money. The time saved in filling up 
the pipe speeds up running the casing. In some 
cases nippling-up operations can preceed while 
waiting for the cement to set. Ask your nearest 
Brown Oil Tools representative for complete in- 
formation, or write for special casing cementing 
bulletins. BROWN OIL TOOLS, INC., Sales Office, 
State National Bidg., Hoeston 2, Texas. 
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Australia Searches for Oil 


at Home and in Papua 


Tue Australian Prime Minister, J. B. 
Chifley, recently received unofficial 
verbal reports about the possibility of 
important oil discoveries in New Gui- 
nea and Central Queensland. 

If these reports come up to expecta- 
tions, Australia may become almost 
independent of gasoline supplies from 
foreign areas. It is considered un- 
likely, however, that new Australian 
supplies will add substantially to 
world oil resources. 

At present Australia (population 
7,580,820) uses approximately 400.- 
000,000 gal of gasoline a year. 

Most experts believe that Papua- 
New Guinea offers the best possibili- 
ties of commercial oil in the Austral- 
ian region. So far Government and 
private interests have spent more than 
$16,000,000 on oil exploration and 
more than half of this total has been 
spent in the Papua-New Guinea area. 

At present oil exploration is going 
on in Papua, Central Queensland, 
North-West Australia, and in one or 
two smaller areas elsewhere. Actual 
oil production in Australia has been 
confined to shale oil projects at Glen 
Davis, in the Blue Mountains west of 
Sydney, and Lakes Entrance, Gipps- 
land, Victoria. Postwar oil explora- 
tion, however, is concentrating on 
deep boring operations. 


Papua 

First definite indications of petro- 
leum in Papua occurred in 1911 when 
G. A. Thomas discovered a gas spring 
at Opa. In 1913 Dr. Arthur Wade, 
later chairman of the Commonwealth 
Oil Advisory Committee, made a 
thorough survey of the Vailala River 
area, west of Port Moresby. He rec- 
ommended energetic development. 
After several preliminary attempts 
drilling began in earnest in 1938 but 
war interrupted operations. 

After the war the Australasian Pe- 
troleum Company continued drilling 
at Kariava, on the Vailala River, 180 
miles west of Port Moresby. The com- 
pany abandoned the Kariava bore a 
few months ago, after it had reached 
12,000 ft. It is now boring at Oroi, 
near Yule Island, and is preparing to 
bore at Hohoro and Upoia, on the 
Vailala River. 

Australian Petroleum shares are 
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held by the Vacuum Oil Company, of 
Melbourne, (a subsidiary of the 
Standard Vacuum Oil Company of 
Delaware U. S. A.) the d’Arcy Ex- 
ploration Company, (a subsidiary of 
the Anglo-Iranian Oil Company, Lon- 
don) and Oil Search Ltd., Sydney. To 
date, the Papua-New Guinea opera- 
tions have cost more than $3,250,000. 
Intensive geological and geophysical 
surveys preceded the election of drill- 
ing sites. Five drlling rigs should be 
operating by the end of 1949. The 
company employs 380 Europeans and 
2500 native laborers. 

The Papuan Apinaipi Company has 
also increased its capital with a view 
to extended operations. The company 
holds a small permit over promising 
Papuan structures. The Australian 
Government’s Federal Bureau of Min- 
eral Resources has a party of five 
geologists doing detailed mapping 
work in preparation for a bore site in 
this area. 

It is the Australian Federal Gov- 
ernment’s policy to assist all oil 
exploration companies, both in Aus- 
tralia and Papua-New Guinea, in pre- 
liminary surveys and through the 
services of its Mineral Resources Bu- 
reau. 


Queensland 


In Australia itself the most promis- 
ing indications are in Central Queens- 
land. The Shell Queensland Develop- 
ment Company, Ltd., is reported to be 
prepared to spend up to $3,250,000 in 
the Rolleston district, where 25 shal- 
low test bores have already been 
drilled. 

The work is in charge of R. Bayliss, 
an English expert who came to Aus- 
tralia early last year. Search in this 
area began before the war, when an 
aerial survey was made. The test 
bores have been sunk to secure geolo- 
gical data on strata below the surface. 
Portable machinery in place is ca- 
pable of reaching 2000. ft but much 
heavier equipment will be installed 
when oil-drilling begins. Reports sug- 
gest that the oil bore will reach at 
least 10,000 ft, the deepest ever sunk 
on the Australian mainland. 

In addition to the Shell Queensland 
Development Company’s operations 
at Rolleston, a number of small com- 
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panies are collaborating in intensive 
surveys of the Roma district where 
in 1900 artesian well drillers acci- 
dentally struck natural gas at 3683 ft. 
The volume of gas was so great that 
local interests built a gasometer and 
the town of Roma was lighted from 
it. Later a fire destroyed the gas plant 
and well. Since then a number of drills 
have shown varying results. 


As a preliminary the Federal Bu- 
reau of Mineral Resources is making 
a magnetic and gravimetric survey of 
the granite bed-rock under the entire 


Roma area. 


North-West Australia 


In North-West Australia there are 
two extensive basins of sedimentary 
rock which Dr. H. C. Raggatt, head of 
the Federal Bureau of Mineral Re- 
sources, considers worth thorough in- 
vestigation. One is the Kimberley dis- 
trict at the extreme north of Western 
Australia and the other is a big area 
called the North-West Basin, which 
extends from below Shark Bay to 
above Exmouth Gulf about midway 
up the West Australian coast. 


The Vacuum Oil Company Pty, 
Ltd., and Zinc Corporation, Ltd., have 
completed two seasons’ active field 
work in the Kimberleys and the Bu- 
reau of Mineral Resources had a party 
there all last year. The Vacuum geolo- 
gists have recommended an area for 
more detailed survey with a view to 
drilling. The Mineral Resources Bu- 
reau has completed a survey of the 
Nerrima structure where before the 
war the Freney Kimberley Oil Com- 
pany had sunk a well to 4271 ft. It is 
likely that this will be continued. 


In the North-West Basin area the 
Australian Motorists Petrol Company. 
Ltd., (AMPOL) has taken up a big 
area in conjunction with two Califor- 
nian companies. The area includes 
North-West Cape. Several American 
geologists have begun field work but 
so far no oil bores have been sunk in 
this area. There are a few deep water 
bores but none of them has shown an) 
oil indications. 


Conclusion 

To sum up: Papuan indications are 
so good that optimists believe Papua 
and New Guinea may one day supply 
a substantial part, if not all, of Aus- 
tralia’s oil and petrol needs. No ac- 
curate estimate is yet possible of un- 
tapped oil resources on the Australian 
mainland. World authorities place 
Australia low on the list of potential 
oil fields but the extensive explora- 
tions’ now under, way in Central 
Queensland and North-West <Aus- 
tralia, the two most likely sources. 
may cause a revision of this ry 
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on Ibe Superior Oil Company 
world’s record depth well 
Schlumberger made an electrical 


log in 3% hours bole time 
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* Schlumberger made two runs below 18,000’ 
on The Superior Oil Company’s Limoneira #1, 
the new world’s record depth well. The first run 
was made at 18,110 feet and the second on 
March 13, 1949, at 18,734 feet. Both operations 
were carried out successfully as routine runs 
with regular Schlumberger surveying equip- 
ment and with a minimum of rig time. Only 
31% hours surveying time was required for each 
run. Performance of Schlumberger equipment 
on this new world’s record well is proof again 
that Schlumberger is ready now for your 20,000 
foot, or deeper, wells. 


* Schlumberger has since logged the Superior 
Oil Company’s Pacific Creek No. 1—the new rec- 
ord depth well in Wyoming—to 18,704 feet. 




















At 18,734 feet, 
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FIG. 1. The core-drilling platform (center) with its portable rig for testing soil 
conditions in the ocean floor. The platform here was set in water about 25 ft deep. 


Core Testing for Offshore Foundations 


Iw the expanding search for new oil 
reserves in the Gulf of Mexico, oil 
companies are confronted with a vari- 
ety of engineering and technological 
problems not usually found in pro- 
duction and exploration work else- 
where. One of the biggest problems is 
the design of pile foundations for the 
large steel platforms from which most 
of the wells are being drilled. 


In designing the foundations for 
the big platforms, it is important to 
consider both safety and economy. 
For safety, the foundation must pro- 
vide adequate vertical support for the 
heavy drilling equipment and high 
operating loads, and adequate hori- 
zontal resistance to the abusive forces 
of wind and waves during the occa- 
sional tropical storms. For the sake 
of economy, restraint must be exer- 
cised against over-conservative de- 
sign. Each foot of pile driven beyond 
a depth that is conservatively efficient 
produces an extra nfaterial cost and 
also increases the time and cost for 
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the construction crew and the equip- 
ment. 

Applying the principles of soil me- 
chanics, a method for predetermining 
the required pile penetration for a 
particular structure has been adapted 
to the offshore problem by certain 
consulting engineers.* Their proced- 
ure includes: exploration of the site 
by core drilling, shear tests on undis- 
turbed soil samples taken from the 
ocean floor, and an analysis of this 
data for planning the structure. 


Testing Procedure 


For one of the producers operating 
off the Louisiana coast, this investiga- 
tion is made concurrently with the 
erection of the drilling platform. 


After the location for a structure 
has been selected and its design com- 
pleted, the material required for con- 
struction is assembled at a:deck near 
Ne Orleans and loaded on barges for 
transportation to the site. Core drill- 


*Greer and McClelland, Houston, Texas. 


ing and testing equipment, including 
materials for a small platform, for the 
foundation investigation also are 
loaded. Piles for the main structure 
are taken in sufficient quantity for the 
worst foundation conditions antici- 
pated. 


On the arrival at the site, the first 
step in the operation is to set up the 
temporary core drilling platform. 
This pile-supported platform has a 20 
by 30 ft deck that is built about 15 ft 
above the water. The core drilling rig 
and testing equipment are set up on 
the platform, and the coring is begun. 
While the investigation is in progress, 
construction is begun on the main 
structure. 

The core drilling rig employed” is 
especially adapted for offshore work. 
It is mounted on skids, is powered by 
a gasoline engine,** and has a 38-ft 
mast. 





*A Failing 1500-S, built by the George E. 


Failing Supply Company of Enid, Oklahoma. 
**A Buda HP-326. 
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SHAFFER coxreo: GATES 


CONTROL 
Take a careful look at the illustration above showing the bottom 
of a Shaffer Cellar Control Gate. Note the high narrow ribs which form 
the supports upon which the rams travel. These ribs are marrow so as to 
reduce to a minimum any chance of mud or sand gathering on the sliding 
surfaces. What little that might gather is quickly and easily wiped off by 
the rams as they open or close. 


In addition to being narrow, these ribs are also high above the steeply- 
sloped bottoms of the Gate, thus holding the rams far above any mud or sand that 
might be in the bottom of the Gate. 


Then to further minimize mud or sand accumulations, note how the 
bottoms of a Shaffer Gate have a steep inward pitch—a pitch that quickly drains 
mud and sand back into the well. And any that does remain in the Gate is easily 
flushed out by merely opening a valve connected to built-in wash-out ports—a 
quick, simple operation. The rams are always ready for instant action whenever 
pressure emergencies threaten! 





And this mud-free construction is just one of many features you get in 

Ppp Shafer Cellar Control Gates. From every angle—safety, simplicity, compactness, 
trouble-free maintenance and all-around dependable operation— 

po RDN your best protection is Shaffer Cellar Control Gates. 
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AFFER T aes, 6006 Nevis ve. ool company: * N. ¥., U-5-A- 
HOUSTON, TEXA cart, OKLAHOMA, Fifth Avenue, 
OKLAHOMA ’ 


Too! 
EXPORT SALES OFFICE: Shaffer é 


New York, 


For additional Shaffer in- 
formation write for your 
free copy of the new 
Shaffer Catalog. 


Pages 3843 to 3894 of 
your 1948 Composite 
Catalog contain valuable 
information on the com- 
plete Shaffer line. Consult 
this section frequently! 


Only Shaffer Provides 


So Many Advantages! 


| 


OR LESS 


SPACE-SAVING COMPACTNESS: Less than 
29 inches of cellar height for even such 
‘a large size as the 1334” Shaffer Double 
Cellar Control Gate—smaller sizes even 

less. pram this Shaffer Double Gate con- 
tains fwo ram compartments—the lower 
with rams for closing off open 
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WIDE CHOICE OF POWER: Shaffer ‘Gates. 


».can be readily operated withair, steam or 
electric 
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OUR SIMPLE 2-BOLT 
COUPLINGS SAVE YOU 






LABOR COSTS! 


YOU DON’T NEED specially trained 
or skilled labor to “button-up” 
2-bolt Victaulic couplings. Just a 
few turns of a T-wrench... the 
only tool needed... and you have 
a positive yet flexible lock that is 
slip-proof without excessive 

bolt tension. 


NO GUESSWORK ... no need to 
mark pipe. Victaulic couplings 
center automatically! And when it 
comes to salvage, replacement, or 
repair . . . you save on labor costs 
again. Victaulic gives you a union 
at every joint, and to remove any 
individual pipe length, valve or 
fitting, you just dismantle two 
joints anywhere in the Victaulic 
line. No need to disturb adjoining 
sections nor injure pipe ends or 
couplings. 


SAVE MONEY at every step! 
Victaulic Full-Flow Elbows, Tees 
. and other Fittings reduce 
frictional losses . . . increase your 
pipeline output at lower pumping 
costs. 

























































































AROCLOR 2 

FIG. 2. Sample of core taken at a 

depth of 124 ft, two miles out in the 

Gulf of Mexico, near the mouth of the 
Mississippi River. 


Cores are taken with a 3-in. by 2-ft 















































































a 
ANOTHER BIG MONEY SAVER is diam Shelby tube core barrel. Forma a 
the “Vic-Groover”... the new — tions are cored at intervals of about u 
tool that grooves pipe ends exactly 10 ft, beginning at the ocean floor and 2 
right . . . automatically . . . and reaching a depth of 200 or 300 ft. s 
with twice the speed and half the Casing for the test is first set only c 
effort of ordinary pipe threaders. a few feet below the ocean floor. After r 

the first cores are taken, the casing 1s 

So Sizes—34" lowered to the bottom of the hole. As 

nd ee : Victaulic Catalog and through 60” additional cores are taken, the casing 
E in “a ; Manual No. 44 eWie is lowered until it becomes firmly se! u 
ted on Cc oe No. VG-47 usually at a depth of 80 to 100 ft. é 
Greover” Catalog No. -47. k 
Blowout Prevention i 
FOR FULL ECONOMY...MAKE YOUR PIPING SYSTEM ALL vicTauLic! | When a final setting of the casing I 
has been made, a 4-in. manually: ‘ 
2 operated blowout preventer » = ! 
SELF-ALIGNING PIPE COUPLINGS VICTAULIC COMPANY stalled. This precaution, and weighted l 
drilling mud, are used to help provide | 


| 


EFFICIENT FULL-FLOW FITTINGS 






OF AMERICA 
30 ROCKEFELLER PLAZA, N. Y. 20, N.Y. 
Victaulic Inc., 727 W. 7th St., Los Angeles 14, Cal. 
Victaulic Co. of Can. Ltd. 200 Bay St., Toronto 1 


For Export outside U.S. and Canada: PIPECO 


Couplings and Fittings * Pipe Gouplings, Inc., 
30 Rockefeller Plaza, New York 20, N. Y. 


Copyright 1949, by Victaulic Co, of America 
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a measure of control in the event thal 
formation gas is encountered. 


Ocean Bed Soil 


The predominant type of soil er 
countered off the Louisiana coast 1s 
dark grey organic clay, which is very 
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soft near the surface and gradually 
stiffer with depth. Most piles obtain 
the majority of their support from 
skin friction developed against this 
material. Tests of the organic clay are, 
therefore, of principal importance for 
the analysis. 


From each core of the clay, two 
specimens 6 in. in length are selected. 
One of these is coated with paraffin to 
preserve it in its natural condition for 
later laboratory tests. The other is 
tested immediately in unconfined com- 
pression. In this standard test for co- 
hesive soils, an axial load is applied 
slowly to the 3-in. diam by 6-in. high 
cylinder at a controlled rate of strain. 

Simultaneous observations of the 
applied load and the strain are made 
at regular intervals during the test 
until shearing failure occurs or until 
20 per cent strain is reached. The 
shearing strength or cohesion of the 
clay can then be computed from the 
results of the test. 


Testing Apparatus 


The testing apparatus used for the 
unconfined compression test is a port- 
able, hydraulic compression machine 
having a 5-in. stroke and a load capac- 
ity of 2000 lb. A small cylinder of 
nitrogen is used as a source of pres- 
sure to operate the hydraulic cylinder. 
A calibrated proving ring is used as a 
load indicator, and a dial gauge is 
provided for strain observations. 

Sand and cohesionless soil are en- 
countered usually in only minor quan- 
tities in the Mississippi delta area off 
the Louisiana coast. The effect of 
these soils on friction piles is esti- 
mated, using visual inspection of 
samples and considering the resistance 


offered by the material to the penetra- 
tion of the core drill. 


Curve Prepared 


As the coring progresses, the test 
data is analyzed, and the safe capacity 
of the selected pile section is deter- 
mined at various depths of penetra- 


FIG. 3. Core testing apparatus that is 
carried on the core-drilling platform. 
Each core is tested immediately after 
being removed from the core barrel. 
The engineer reading the instruments 
is Roy Perkins, a member of the crew. 


tion. This is accomplished by integra- 
tion of the unit friction at varieus 
depths, multiplied by the surface area 
of the pile. A curve of allowable pile 
capacity plotted against depth of pene- 
tration is then prepared. 

The required length of any particu- 
lar pile in the structure may be 
selected from this curve using the de- 
sign load for that pile. This informa- 
tion is passed on promptly to the 
marine contractor, who can then be- 
gin driving piles to their final penetra- 
tion. 

The core hole is drilled at least 50 
ft below the deepest penetration of 
any pile. Samples from lower depths 
are used for consolidation tests, per- 
formed later in the laboratory. These 
tests are required to estimate the 
amount of settlement that may be ex- 
perienced by the structure under the 
anticipated loads. Estimated settle- 
ments are, in most cases, quite small. 

*kkz* 


PIONEER IN THE DEVELOPMENT OF 
MARINE DRILLING EQUIPMENT - 


Specializing in Submersible Drill Barges 
and Offshore Drilling Tenders 
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SHIPBUILDING COMPANY 
ORANGE, TEXAS 
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Report on Some Foreign Fields 


Tue figures on development of for- 
eign fields of the Royal Dutch Shell 
group are a good gauge of world 
activity in the more ‘unpublicized 
places. Tables for the first six months 
of last year were published in The 
Petroleum Engineer January, 1949, 
pages B-99 and B-101, and March, 
1949, page B-34. 

In the Km 27 field of Diadema 
Argentina S. A. de Petroleo, largest 
operator outside of the government 
company YPF, developed at about 
the same rate as in 1947. Average 
crude oil production was held to 10,- 
000 bbl a day by drilling 26 wells but 
was some 750 bbl daily under 1947. 
\s no new concessions to private com- 
panies are available, the company’s 
task is economic development. 


Borneo 


Stepped up production in all five of 
Borneo’s oil fields was accomplished 
by N. V. Bataafsche Petroleum Maat- 
schappij with only 12 wells drilled. 
Sanga Sanga, which averaged 2786 
bbl daily in 1947, rose to 3570 bbl 
daily; Anggana-Moeara rose from 
2356 bbl daily average to 4250; Sam- 
bodja from 230 to 1200; Tandjoeng 
from 197 to 225, and Tarakan from 
5043 to 7800 bbl daily. 


Colombia 
Colombia oil development advanced 


despite strikes and government en- 


croachment. Compania de Petroleo 
Shell de Colombia, which operates the 
country’s second largest producing 
field, Casabe, hurried up drilling plans 
to complete 27 wells in 1948 against 
\7 in 1947. Production averaged 
15,568 bbl daily against 13,084 in 
1947. Another Shell field, El Dificil, 
was producing 4831 bbl daily from 
10 flowing wells at the end of the 
year. This is a 1943 discovery and was 
not produced to any extent until last 
year. It is a light 41.5 gravity paraffin- 


base crude. 


Egypt 
The largest producing field in Egypt 
is the Ras Gharib, discovered in 1938 
by the Anglo-Egyptian Oilfields, Ltd. 
it had a daily output at the end of 
1948 of 24,373 bbl compared with 
29,300 at the end of 1947. Only one 
well was drilled. Hurghada field pro- 
duction also dropped, from 1060 to 
742 during the year. 
The promising Sudr field, discov- 
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ered by Anglo-Egyptian and Socony- 
Vacuum in 1946 doubled its output 
rate in a year, producing 13,156 bbl 
daily at the end of 1948. 


Germany 


Not much change can be seen in the 
production of Gewerkschaft Brigitta 
(Shell-Standard Jersey), which op- 
erates four small fields in the Hanover 
fields, north central Germany. The 
shallow production is small, with a 
daily output of about 1250 bbl, low 
gravity crude oil. 


Indonesia 

In Ceram, Java, and Sumatra most 
operations were at a standstill be- 
cause of political conflict. Exceptions 
were: 

Kroeka in the Sourabaya fields, 
Java, where production rose from 
326,000 in 1947 to 475,000 bbl in 
1948. Two wells were drilled, both 
dry. 

Liman field, South Sumatra, which 
made a sharp rise in annual produc- 
tion from 80,000 to 372,000 bbl. Only 
three wells are operating and the one 
well drilled was dry. 

Talang Djimer, South Sumatra, 
which almost quadrupled its produc- 
tion to 8,991,000 bbl in 1948. Eigh- 
teen wells were drilled and 15 of them 
produced. 

Tandjoeng Tiga, South Sumatra, 
which began producing for the first 
time since the last World War, with 
an 1875 bbl daily output at the énd 
of the year. 


Soeban Djerigi, South Sumatra, ° 


with a 1948 production of 292,000 
bbl against 73,000 in 1947. No drill- 
ing was done in this old field of 25 
shallow (1300-2500 ft) lift wells. 


The Netherlands 

Schoonebeek field has a continued 
record of successful expansion. 

In 1946 production was 435,420 
bbl; in 1947 it was 1,478,200 and in 
1948 it rose to 3,444,000. 

Last year 41 wells were drilled and 
only one was dry, compared to 17 
drilled in 1947 with two dry. The 
field produces from about 2500 ft 
and has 76 wells pumping. Standard 
Jersey and Shell are co-owners. ‘ 


Netherlands New Guinea 
Only field producing in Nether- 
lands New Guinea is Klamono, ex- 
treme northeast, which was brought 
back into production and had a 3900 


bbl daily output at the end of the year. 


One unsuccessful wildcat was 
drilled during the year to 1292 ft at 
Steenkool. In the neighboring Papua 
a wildcat was drilled below 12,000 ft. 

The New Guinea company is 
owned by Shell, Standard-Vacuum, 
Standard of California, and The Texas 
Company. 


Sarawak 


-At the end of 1948 Sarawak Oil- 
fields Ltd. was operating Miri field 
(north of Borneo) at a rate of 1090 
bbl daily. Rehabilitation since the 
Japanese occupation has put drilling 
in the background but three success- 
ful wells were drilled in 1948. 


Brunei 


At the end of 1947 Seria field, near 
Miri, produced 49,500 bbl oil daily, 
increasing to 61,000 bbl at the end of 
1948. Eight new oil wells were drilled. 


Trinidad, B.W.I. 


United British Oilfields of Trini- 
dad Ltd. is not the largest operator in 
the island. Its largest field is Point 
Fortin, old and new fields, which pro- 
duced 8290 during the last month of 
1948. Penal field output was 6620 bbl 
at the same time. 

Output of New Dome and San 
Francique fields is small and no de- 
velopment is being done. 


Saudi Arabia 


The Arabian American Oil Com- 
pany owned by The Texas Company, 
Standard of California, Standard Jer- 
sey, and Socony-Vacuum, reports 24 
wells completed in 1948 in three of 
the fields in Saudi Arabia. Of these. 
18 were drilled in Quaiq, 4 in Quatif, 
and 2 in the Ain Dar field. All of 
these were producers and all were 
flowing wells. The three fields Dam- 
mam, Abquaig, and Qatif have 72 
producing wells, one of which is a gas 
well. 

At Abquaiq production had in- 
creased from 200,000 bbl daily at the 
end of December 1947 to 356,788 bbl 
daily last December. At Dammam pro- 
duction was virtually the same, a little 
less than 100,000 bbl daily. Qatif in- 
creased output from 5000 at the end o! 
1947 to 14,550 bbl a day at the end o! 
1948. The Saudi Arabia total in 1946 
was 142,853,000 bbl produced com- 
pared with 89,852,000 bbl total for 
1947. kk * 
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(Thousands of Barrels) 


U. S. DEMAND FOR ALL OILS RELATED TO PROVED RESERVES 





Total demand 





Proved reserves Ratio reserves Proved reserves | Total demand Ratio reserves 

Year as of year’s end during year to demand* Year as of year’s end during year to demand* 
1919 6,700,000 438,434 14.7 1934 12,177,000 1,034,671 bey 
1920 7,200,000 535,380 13.0 1935 12,400,000 1,112,672 11.0 
1921 7,800,000 529,402 14.2 1936 13,063,400 1,224,748 10.4 
1922 7,600,000 605,540 33.7 1937 15,507,268 1,342,516 10.6 
1923 7,600,000 754,361 10.1 1938 17,348,146 1,330,851 12.3 
1924 7,500,000 805,062 9.4 1939 18,483,012 1,420,035 12.6 
1925 8,500,000 840,816 9.5 1940 19,024,515 1,457,086 12.9 
1926 8,800,000 912,893 9.5 1941 19,589,296 1,594,609 172.3 
1927 10,500,000 944'762 10.2 1942 20,082,793 1,566,815 12.7 
1928 11,000,000 1,014,716 10.6 1943 20,064,152 1,671,383 12.0 
1929 13,200,000 1,103,203 11.0 1944 20,453,231 1,878,879 10.8 
1930 13,600,000 1,082,949 12.4 1945 20,826,813 1,955,668 10.6 
1931 13,000,000 1,027,600 12.9 1946 24'036,779t 1,945,909 11.5 
1932 12/300,000 938,757 13.5 1947 @ | 24,741,660t 2)153,433 11.3 
1933 12,000,000 975,215 12.5 





























*Average of reserves at beginning and end of the year divided by demand. 


fIncludes all Natural Gas Liquids. Formerly only estimated proved reserves of cycle-plant and lease condensates were added 
Source: U. S. Bureau of Mines and American Petroleum Institute. 


to the crude oil reserves. 







































































































































































From The Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry. 
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RESERVES PER WELL—WU. S., 1921-1947 


RESERVES PER WELL—BY STATES, 1947 























(End of Year) (End of Year) 
Proved Reserves Proved Reserves 
Year Producing reserves r well State Producing reserves per well 
oil wells* (M bbl)t M bbl) oil wells (M bbl) (M bbl) 
1921 274,500 7,800,000 28.4 Alabama....... 33 2,759 83.6 
1922 284,880 7,600,000 26.7 Arkansas....... 3,410 296,908 87.1 
1923 290, 100 7,600,000 26.2 California...... 24,680 3,294,963 133.5 
1924 299,100 7,500,000 25.1 Colorado....... 545 381,882 704 , 6 
1925 306,100 8,500,000 27.8 DN. 5 casas. 26,330 355,361 13.5 
1926 318,600 8,800,000 27.6 Indiana........ 2,740 46,015 16.8 
1927 323,300 10,500,000 32.5 Kansas......... 26,640 562,678 21.1 
1928 327,800 11,000,000 33.6 Kentucky...... 14,660 64,550 4.4 
1929 328,200 13,200,000 40.2 Louisiana....... 8,380 1,791,004 213.7 
1930 331,070 13,600,000 41.1 Michigan....... 3,650 69,714 19.1 
1931 315,850 13,000,000 41.1 Mississippi... . . 1,080 303,677 281.2 
1932 321,500 12,300,000 38.3 Montana....... 2,670 114,662 42.9 
1933 326,850 12,000,000 36.7 Nebraska....... 55 866 15.7 
1934 333,070 12,177,000 36.6 New Mexico.... 5,010 530,483 105.9 
1935 340,990 12,400,000 36.4 New York...... 23,500 71,519 3.0 
1936 349,450 13,063,400 37.4 Bs kao dy os 20,640 28,994 1.4 
1937 363,030 15,507,268 42.7 Oklahoma...... 53,400 952,990 17.8 
1938 369,640 _ 17,348,146 46.29 Pennsylvania. . . 83,200 122,720 1:5 
1939 380,390 18,483,012 48.6 | OTE 107,770 11,777,537 109.3 
1940 389,010 19,024,515 48.9 West Virginia...| ¢ 16,600 36,092 2.2 
1941 399,960 19,589, 49.0 Wyoming....... 4,260 679,311 159.5 
1942 404,840 20,082,793 49.6 Other States... . 83 3,000 36.1 
1943 407,170 20,046,152 . 49.2 
1944 412,220 20,453,231 49.6 Total U.S.... 429,336 21,487,685 50.0 
1945 415,750 20,826,813 50.1 
1946 421,460 20,873,560° 49.5 
1947 429,336t 21,487,685° 50.0 





























*U_ 8S. Bureau of Mines, except as noted below. 

tEs timate of The Petroleum Data Book Research Department. 

tFigure for 1936 is estimate of The Lamp—Standard Oil 
Co. (N. J.); all others from 1935 to 1947 are estimates of 
The American Petroleum Institute’s Committee on Petrol- 
eum Reserves. Figures for — previous to 1935 are esti- 
mates of the Department of Statistics, API, but are not based 
on geological surveys. 

“Crude oil only; formerly cycle-plant and lease condensate 
was included. 

Source: As noted in footnotes above. 












Note: Based on crude oil reserves, exclusive of condensate 
reserves. 


Source: U. S. Bureau of Mines, American Petroleum 
Institute’s Committee on Petroleum Reserves, and The Petrol- 
eum Data Book Research Department. 
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From The Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry. 
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“KING SIZE” 


MM POWER and PERFORMANCE 


The 600 HP 
No. 220-P 








WILSON-SNYDER POWER SLUSH PUMP 


Here is a Power Slush Pump built for the heavy duty 
work that present drilling demands. It has greater 
capacity and greater horsepower. 

Naturally it is larger and more powerful. 


Some of the many Wilson-Snyder features found in 
the No. 220-P are: (1) single helical gears with shafts 
set in adjustable tapered roller bearings, (2) oil bath 
lubrication, (3) grease lubricated crosshead pin bearings, 
permitting lubrication without shutting down, (4) spe- 
cial arrangement of the diaphragm packing and the mud 
baffle, (5) deep stuffing boxes, designed for rod lubrica- 
tion, (6) Di-Hard Liners with Tell-Tale Liner Packing 
and Heavy Duty Liner Spacers with outside adjustment, 
(7) Heavy Duty Fluid Valves. 


Maximum Fluid Cylinder Liner Bore x Stroke, inches 8 x 20 


Rated Working Pressure of Fluid 


Chamber Discharge p.s.i. 4000 
Maximum Working Pressure with 

fi) a 
Rated Speed Full Size Liners . . . . . r.p.m. 60 
Theoretical Capacity (Piston Rod Deducted) 

at Rated RPM . g.p.m. 990 
Recommended Brake Horsepower . . . b.h.p. 600 


Call or Write Houston Headquarters or your nearest Wilson Store 
for additional information. 


Exclusive Distributors — Louisiana and Texas Gulf Coast. 


WILSON SUPPLY COMPANY 


SALES OFFICES: Tulsa, Oklahoma; Dallas, Texas 
SANTA -FE SPRINGS, CALIF.: Atlas Production, Inc. 


1412 Maury St. 
HOUSTON, TEXAS 


1126 Lakeland Road 


BRANCH STORES: TEXAS—Kilgore, Beaumont, Barbers 
Hill, Bay City, Monahans, Alice, Victoria, Corpus 
Christi, Columbus. LOUISIANA—Lake Charles, New 
Iberia, Harvey, Shreveport, Houma. ARKANSAS— 
Magnolia. 
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NEWS 


Saudi Arabia Output 


Crude oil production in Saudi 
Arabia during March amounted to 
15,184,414 bbl, or an average of 489,- 
820 bbl per calendar day, it was an- 
nounced by the Arabian American Oil 
Company. Crude processed at the com- 
pany s refinery at Ras Tanura amount- 
ed to 3,945,735 bbl, or an average of 
127,282 bbl per calendar day. 

Crude oil production for the first 
3 months of 1949 amounted to 46,- 
328,665 bbl, an average of 514,763 
bbl per calendar day. Crude run in the 
refinery for the same period was 11,- 
623,105 bbl, an average of 129,146 
bbl per calendar day. 


Management Institutes 


The California chapter of the 
\merican Association of Oilwell Drill- 
ing Contractors, in concert with the 
University of Southern California de- 
partment of education, has opened a 
series of Management Institutes, now 
being held in Los Angeles, covering a 
period of approximately three months. 
The purpose of these sessions, accord- 
ing to E. J. Simonis, chairman of the 
local chapter of A.A.O.D.C., is to keep 






















































New Nomads. Front row: Norman Andrew, M. O. Johnston Oilfield Corpora- 
tion—Export; Robert Block, Cavins Company; Leo Cypher, Baash-Ross; Ted 
Sutter, Baker Oil Tools, who made presentation of membership certificates. Back 
row: W. I. Harris, Christiansen Diamond Products; Ben W. Brundage, Export 
Representative; R. L. Forsyth, Schlumberger Corporation. 


the members of the Association fully 
informed on the most modern con- 
cepts of administrative functioning. 
Two sessions covering the legal 
and insurance position of the drilling 
contractor will be held June 6. 








ONAN ‘CK’ 


Here’s a ¢ ¢ 
torque engine that wi 





engine. 


_Full pressure lubrication by gear-type oil pump. Runs on 
either gas or gasoline. Check with your supply house or write. 
ONAN OILFIELDER ENGINE—5Y HP. ONAN ELECTRIC PLANTS— 
A.C. 350 to 35,000 watts. D.C.: 1200 to 15,000 watts. Gas-gasoline 


5364 Royalston Avenve ¢ Minneapolis 5, Minnesota 


ENGINES & ELECTRIC PLANTS 


and Diesel models. 


D. W. ONAN & 


Onin 


PROooUCcCTS 
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Do you havea job fora 5 HP roughneck? 
dependable 1000-inch-pound 
vill do a job for you 
day-in and day-out with minimum mainte- 
nance and attention. No cooling problem 
~ because it’s air-cooled. Little or no sludg- 
ing. Has features of an engine many times its size. Smoother- 
running because of its twin-cylinder, horizontally-opposed 


Model CK-4T 
Specification No. 49 
52 HP (API) 

























Nomads Meet in Los Angeles 
The Los Angeles Chapter of No- 


mads enjoyed its largest regular 
monthly meeting on the evening of 
April 13 at the Jonathan Club, with 
97 members and guests assembled un- 
der the leadership of President Lee 
Laird. A feature of the evening was 
the induction of six new members, as 
follows: Norman Andrew, M. 0. 
Johnston Oilfield Corporation; Robert 
Block, Cavins Company; Leo Cypher, 
Baash-Ross; W. I. Harris, Christian- 
sen Diamond Products; Ben W. Brun- 
dage, and R. L. Forsyth, Schlum- 
berger Corporation. The induction 
ceremonies were conducted by Ted 
Sutter. 

The speaker of the evening was Lt. 
Frank H. Cunningham of the Los An- 
geles Police Department, who gave a 
most interesting talk on the functions 
of the various departments within the 
Police Force, and thoroughly im- 
pressed his audience with the fact that 
“Crime Does Not Pay.” 


Shell Drills New Hole 


With a million-dollar loss fresh in 
its memory, Shell Oil Company is 
ready to drill again where a wild gas 
well exploded. Crews are moving back 
into place at Pass a Loutre, eastern- 
most mouth of the Mississippi River, 
where Shell fought a blazing tidelands 
well for weeks. A Shell spokesman 
said a new test will be drilled a quar: 
ter mile away. 


Panama Tests at 6400 Ft 
Sinclair-Panama Oil Corporation 
has set casing at 6400 ft at its wildcat 
near Puerto Armuelles. This is the 
second test in the Republic of Panama. 
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DEPENDABLE 
PERFORMANCE 
DAY AFTER DAY 
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ERE ARE TWO profit-producing advantages 
to expect when you use alloy steels for vital oil 
country equipment parts: 


1. DEPENDABLE PERFORMANCE. Alloy steels are 
exceptionally high in strength and toughness. They 
carry heavy loads. They withstand severe shock, strain, 
vibration and sudden reversal of stress. They stubbornly 
resist fatigue. They respond uniformly to heat treat- 
ment and produce hard, wear-resisting working 
surfaces. Thus, they are able to deliver the kind of 








REPUBLIC STEEL CORPORATION 
Alloy Steel Division ¢ Massillon, Ohio 
GENERAL OFFICES, CLEVELAND 1, OHIO 
Export Dept.: Chrysler Bldg., New York 17, N. Y. 





... Aatually F WE Cost, / 


performance that keeps drilling equipment on the 
job day after day. 


2. LOWER COST. While alloy steels may be slightly 
higher in first cost, they actually cost less in the long 
run. Useful working time of equipment is extended. 
Repairs and maintenance costs drop. The net result 
—LOWER END COSTS. 


As the world’s leader in alloy steel making, Republic 
is ready to help you get best results from these steels 
in drill bits, tool joints, subs, kellys, swivels, blocks, 
gears, shafts, chains and other hard-working oil field 
equipment. Write us. 


fh 
JBLIC 


RIG. U.S PAT OFF 


Uther Republic Products include Casing—Twbing—Line Pipe—Upson Studs, Bolts, Nuts and Rivets—Electrunite Boiler Tubes 
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Indians Balloting 
On Water Flooding 


By May 20 the Osage Indians will 
have decided whether the North Bur- 
bank field, consisting of 18,000 oil- 
producing acres, will be the largest 
petroleum recovery operation. The 
tribe has been voting since April 21 
whether to allow operations to recover 
an estimated 142,000,000 bbl by water 
pressure at a reduced royalty rate. By 
approving the water-flooding program, 
the Osages are offered the chance of 
recovering nearly as much wealth as 
the field originally yielded. 


Oil men have agreed to the pro- 


gram if the Indians accept the reduced 
royalty at 1624 per cent (one-sixth) 
of the first 20,000,000 bbl produced. 
After that a royalty of 1214 per cent 
(one-eighth) will be paid. 

The Osages now receive one-fifth 
for wells producing over 100 bbl a 
~ one-sixth for wells under that 
evel. 


Montana’s Deepest 


The deepest test ever drilled in the 
state of Montana has been drilled by 
Shell Oil No. Crow in NE NE of 36- 
9s-37e at Ash Creek in Big Horn 
county. It lost circulation at 11,074 ft. 














— Pac simultaneously cutting 6-strands at 1-clean 
Knife “bite.” No frayed ends. Cutters of toughest 
Cutters tool steel. 


Cuts any size cable in 4” hole, or larger. 
Smaller sizes on special order. Outfit con- 
sists of Knife, Jars, Sinker, Rope Socket and 
Wrenches. With simple precautions, (see cat- 
alog) runs without wrapping. (Outfit, less 
cutters, often used as Jar Bumper.) 


It's the unique, patented design of a noted, 
life-long field operator. Every part meets 
ALL correct-steel, controlled heat-treatment 
and inner-EXTRA craftsmanship standards 
making Acme Tools the famous-favorites 





since 1900. 











Cable Tools 





Cuts 6-at-a-Clip ... 
Clean... Safe... Quick 


Ask a Driller who owns one and he'll say: 
““Acme's Wire Line Cutting Outfit is the MOST . 
Safe, Sure, Quick, Clean-Cutting means of 
parting cable from a string of stuck tools," 


‘Its EXCLUSIVE Acme feature is the cutfter’s 
assemblage: Cutter-edges so spaced that 
each snips a separate cable-strand . . . and 


~~ e 


i fn Acme Tools, 
There's More of 
_ EVERYTHING You Need 














ioned to give more of EVERY- 
THING you need in Trustworthy 
Cable Tools. 


c o E 
>. 
— 
This ad shows Acme’s complete A-—Teo! Wrenches 
W. L. Cutting Outfit . . fash- B—Rope Socket 


C—Wire Line Knife 
D—Long Stroke Jar 
E—Sinker 





we +. f 
Acme Fishing Tool Co. / 
PARKERSBURG, W. VA. (| 
Export Office: 19 Rector St., New York 6, N. Ys7~\ 
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Philippines Considering 
New Oil Laws 


The Philippine government is con- 
sidering liberalization of its present 
oil law to encourage foreign capital 
to enter the country for oil expiora- 
tion. The executive secretary of the 
Philippine oil commission and an at- 
torney with the Philippine bureau of 
mines have been in the United States 
for several weeks conferring with oil 
officials on the subject. 

There are between 30,000,000 and 
40,000,000 acres of land on the islands 
with sedimentary rocks of sufficient 
thickness to arouse interest of oil men, 
but only about 35,000 acres are under 
lease. This was explained as being due 
to the size of concessions and work 
requirements being too discouraging 
when it is considered the Philippines 
are rank wildcat territory. 


Canadian Development Seen 

The $40 millions spent in the previ- 
ous two years on western development 
of the oil resources in western Canada 
by Imperial Oil Limited will be in- 
creased to $53 millions this year, Im- 
perial stockholders have been told by 
H. H. Hewetson, president. In 1948, 
41 per cent of earnings were devoted 
to expansion, compared with 22 per 
cent in 1946. 

In discussing western developments, 
Hewetson suggested there will be 


further price adjustments in that area.- 


He added that what these adjustments 
may be over a long time cannot be 
predicted, as they will be determined 
by how far the crude must move, cost 
of moving, and prevailing price of 
alternative supply at the farthest 
fringes of competition. 


SEG Officers 
The following officers for 1949-50 
were announced by the Society of Ex- 
ploration Geophysicists at its annual 
convention in St. Louis. Andrew Gil- 
mour of Tulsa was elected president 
and George E. Wagoner of Shreveport 
vice president. Kenneth E. Burg was 
elected secretary-treasurer, and Rich- 
ard A. Geyer of Houston, editor of 
the Society’s bulletin, Geophysics. 
Gilmour is chief geophysical super- 
visor for the Amerada Petroleum 
Corporation and has been with that 
company since 1922. He is a former 
secretary-treasurer of the society and 
was vice president during the past 
year. George E. Wagoner is manager 
of exploration for the southern divi- 
sion of The Carter Oil Company at 
Shreveport. Wagoner is likewise a 
former secretary-treasurer of the or- 
ganization. Kenneth Burg is consult- 
ing geophysicist with Geophysical 
Service, Inc., and Richard Geyer is 
research geophysicist with Humble. 
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o kelly—new or old— 
should be without a 


BAASH-ROSS 
ELLY SCABBARD 


























A kelly is one piece of rig equipment that is prob- 
bly more easily damaged when NOT in use than while 
operation. Improper storage, or poor support while 
wnsporting, can easily bend a kelly so badly as to make 
unusable—particularly at modern high table speeds. 
d once bent it is difficult to restraighten a kelly to its 
iginal accurate alignment. 















































Here’s the kelly protection you need, both on and 
ithe rig—the BAASH-ROSS KELLY SCABBARD. In fact, 
w Kelly Scabbard is even more than its name implies, 
nit is also a portable rat-hole complete with drilling 
itand leak-proof circulation passages! 















































OVERSEAS OPERATORS 


While a Baash-Ross 
Kelly Scabbard makes vital 
savings on any drilling 
program, it is virtually in- 
dispensable on overseas 
operations where transpor- 
tation and storage facilities 
are particularly hard on 
kellys. The Kelly Scabbard 
is a shipping and transpor- 
tation “container” as well 
as a convenient, portable 
rat-hole! 


























































Illustrated is the Baash- 
Ross Kelly Scabbard 
providing sufficient 
clearance for kellys 
having rubber protectors. 
Note centralizing support 
that maintains accurate kelly 
alignment. A closer-fitting 
type is also available for kellys 
where no rubber protectors 
are used. 


























to install ¥ 







Support 3 
shoulder 4 


Convenient 
to use 





As shown above, a double-tapered 
shoulder is provided on the kelly (either 
integral on new kellys, or welded onto older 
kellys). The Kelly Scabbard not only locks 
to and is supported by this ring, but also 
packs-off against it to permit high-pressure 
circulation through the drilling bit at the 
bottom without leakage at the top. Note that 
no easily-damaged threads are used for con- 
necting the Scabbard and kelly! 


WHEN THE KELLY IS NOT IN USE it remains locked 
and protected in the Scabbard at all times—in 
storage, during transportation, and on the pipe 
rack. The kelly cannot become damaged by care- 
less handling or by improper support because 
of the rigid protection provided by the Kelly 
Scabbard! 


After moving Scabbard assembly into rig, the 
kelly can be permanently attached to the swivel 
until completion of drilling. At no time need 
the swivel be removed when connecting or dis- 
connecting the Scabbard! 


WHEN RIGGING UP, the Scabbard remains 
around the kelly and provides a means of both 
drilling and “casing” the rat-hole in one simple 
operation. Since the Scabbard is equipped with 
a bit at the bottom, complete with circulation 
holes, and is tightly packed-off around the 
tapered ring, full circulation can be maintained 
through the kelly while drilling the rat-hole, 
without leakage around the top of the Scabbard. 


WHEN READY TO DRILL THE WELL, after com- 
pleting the rat-hole, it is only necessary to loosen 
the nuts from the studs and split lock-ring that 
holds the Scabbard to the kelly. The kelly can 
then be withdrawn from the Scabbard for drill- 
ing operations and, by replacing the split ring 
to form a protective seat, the Scabbard can be 
used as a rat-hole throughout all the subse- 
quent drilling operations! 


WHEN MOVING OUT after drilling is completed, 
it is only necessary to reconnect the kelly and 
Scabbard by means of the simple split lock-ring. 
Circulation can then be established around the 
outside of the Scabbard, thus loosening it for 
quick and easy withdrawal. After removing the 
Scabbard assembly the kelly, of course, remains 
inside throughout all subsequent handling, 
transportation and storage operations until 
again installed on the next well. It’s simple, 
convenient, and the ultimate in long-life pro- 
tection for your kellys! 

























U. S.-Owned Field 


The Bureau of Mines has issued an 
engineering report on its 27 years of 
operations in the West Red River oil 
field. The field, lying in the Red River 
bed forming the boundary between 
Texas and Oklahoma, was discovered 
in 1919. A receivership was appointed 
in 1920 to supervise the first drilling 
as the two states could not agree on 
ownership. The Secretary of Interior 
became trustee of the field in 1924 
when the Bureau of Mines took charge. 
Later the land was declared public 
domain and the Geological Survey be- 
came supervisor of operations. 





After 27 years the field is almost 
exhausted, the bureau said. It added 
that major changes in operating meth- 
ods will be necessary to recover the 
rest of the underground oil. 


Lease Still Pays 


The first revenue-producing mineral 
lease issued by Texas and contribut- 
ing the first royalty to the perma- 
nent public schools fund is still making 
the state money. It was issued in 1918 
on an 84-acre tract in Eastland Coun- 
ty. Records sliow that 6 wells were 
drilled on the lease, and one is still 
producing some gas. 
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ALL-ELECTRIC 


SHALE SEPARATOR 


AND SAMPLE MACHINE 
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=“Deep Well Drilling == 


<- @ Famous Thompson Sample Machine collects 
we cuttings for foot-by-foo?t sampling. a 
@ Increased cleaning range; handles muds at “> 
full discharge, or deep-hole strings. 
@ Constant pressure mud-spray system... 
drum screens cleaned without water . 


@ Constant drum speed regardless of mud 


flow. 


@ Explosive-proof %4 H.P. 600-Watt D-C motor 
powers the entire machine. 
In full step with the industry’s swing to “packaged” 
engineering! The motor, the spray pump, the rotating 
pulley and gear, and the Sample Machine are central- 
ized in one end-section for easier servicing and control. 
This “power package” has blasted previous perform- 
ance standards for shale separators, and that goes for 
all types! Electric power maintains constant speed 
regardless of the mud inflow; this is the machine you‘ve 
heard about, that cleans the drum screens without 
water. By pressure spraying screens with clean mud 
* from the flowage, there is no alteration to the mud, 
and that means no loss due to hold-up and replace- 
ment. Write Thompson today for full specifications. 


CLOSE-UP VIEW OF 


WEW ELECTRIC 
MUD-SPRAY PUMP 
ATTACHMENT . 


— * 
Kha | 


Convert your Thompson Separator 
with this Attachment! Fits all models 


Order thru your supply house 
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P.O. Box 357 Phone 3521 
towa Park, Texas 





Well Completion Practice . 


The AIME Junior section of tue 
Pacific Petroleum Chapter receniiy 
held a symposium on oil well compie- 
tion practice at Rio Hondo Country 
Club, Downey, California, led by Jolin 
Fraser, Union Oil Company; John 
Hills, General Petroleum Corporation; 


C. Davis, Richfield Oil Company; M. 


- Loy, Schlumberger Corporation; W. 


Robinson, Texaco; and, J. A. Klotz, 
Cal Research Corporation. 
R. L. “Dick” Parsons, of Cal Re- 


search, acted as moderator. 


Charlie McClure opened the meet- 
ing to an unusually large attendance 
by first introducing Harold Nisson, 
the new membership chairman. The 
meeting was then turned over to Dick 
Parsons and his panel of experts. The 
discussion was opened by posing the 
simple question: “I drilled a dry hole 
in the middle of a producing field. 
Why?” In trying to solve this prob- 
lem the speakers debated the relative 
merits of displacing drilling mud with 
oil or water. It was agreed that oil is 
preferable in most cases; however, it 
was pointed out that it is possible to 
have a filter cake of such character 
that water would be the preferable dis- 
placing fluid, particularly where well 
scratchers were not used. 


Short Course Instructors 


Engineers from seven states will be 
instructors at the fourth annual short 
course in Gas Technology at Texas 
A&I College May 30, 31, and June 1. 
Sponsored by the Southern Gas Asso- 
ciation, the course brings each year 
about 200 industrialists and engineers 
to the A&l campus. 


Gas conservation practices and the 
growing importance of gas technol- 
ogy will be stressed, according to Dr. 
Frank H. Dotterweich, administrative 
committee chairman. Director of the 
A&l engineering division, Dotter- 
weich has been administrative chair- 
man for all four courses. C. R. Wil- 
liams of Chicago Corporation, Corpus 
Christi, Texas, is chairman of an ad- 
visory committee of industrialists. 


Wells Completed 


Four oil wells were completed by 
Cities Service Oil Company (Dela- 
ware), for a total initial potential of 
4467 bbl daily or a per-well average of 
1117 bbl. Largest producer of the 4 
was Sainden No. 3 in Rooks County, 
Kansas, finaled as a maximum well for 
3000 bbl daily. The big producer is in 
the new Jelinek field. 

Texas provided the other three com- 
pletions, with Cummins G No. 3 in 
Ector County’ providing the largest 
initial. This Ellenberger producer was 
completed for an initial of 1036 bbl. 
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OTIS REMOVABLE 
SIDE-DOOR CHOKES 


and supplementary 
two-zone equipment 


The broad range of types and adaptability of Otis single and two-zone completion 


and production equipment does not limit its use either geologically or mechanically. 
Here are some of the standard applications: 
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Bringing in both zones simultaneously of a dual well through the tubing, then pro- 
ducing each zone separately; bringing in a single-zone well through the tubing 
after surface connections have been permanently installed; testing tubing for leaks 
before a single or two-zone well is brought in; killing a single or two-zone well 
immediately without waiting for wire line equipment; conditioning mud above the 
packer of a single-zone well; acidizing or taking bottom hole pressures of a single- 
zone well; acidizing separately or taking separate bottom hole pressures of each 
zone of a two-zone well; admitting gas injected into the annulus, or gas from the 
upper portion of the formation above a packer, at-a controlled rate to assist flow 
through the tubing; reducing gas-oil ratios to provide more efficient flow from 
both zones of a two-zone well, etc. 


Otis engineers and trained personnel are available 
to discuss all standard and special applications of 
Otis single and two-zone completion and produc- 
tion equipment. Write Otis Pressure Control, Inc., 
Box 7206, Dallas, Texas. Ask for our 16-page, 
4-color, illustrated ‘‘Side-Door Choke” catalog. 


FIELD OFFICES. TEXAS: HOUSTON, CORPUS CHRISTI. ODESSA. and LONGVIEW OKLAHOMA: OKLAHOMA CITY. LOUISIANA: NEW IBERIA 
OTIS ENGINEERING CORPORATION — MANUFACTURE AND DEVELOPMENT 
DISTRIBUTORS. OTIS PRESSURE CONTROL, INC., DALLAS. TEX ; OTIS EASTERN SERVICE, INC., BOLIVAR, N Y.; WESTERN PRESSURE CONTROL, LOS ANGELES, CALIF. 
EXPORT SALES AND SERVICES. OTIS PRESSURE CONTROL EXPORT, INC., POST OFFICE BOX 7206, DALLAS. TEXAS. US$ A.; CARACAS SOUTH AMERICA 
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Wheland Company Seeks Loan 
To Aid Mexican Oil Drilling 


The Wheland Company, Chatta- 
nooga, Tennessee, through its export- 
ing agent, has applied to the Export- 
{mport Bank for a $10,000,000 credit. 
The money would be used to supply 
25 oil-well drilling rigs. to Petroleos 
Mexicanos. 

Pemex, like practically all other 
foreign corporations, has a dollar 
shortage. It would pay for the rigs in 
Pemex bonds bearing interest at the 
rate of 3 per cent annually, and pay- 
able, in United States dollars in 10 
years. If the credit is granted by the 
Export-Import Bank, both principal 
and interest will be guaranteed by the 
Mexican government. 

In connection with the proposed 
sale of the rigs, the Wheland Company 
has offered Pemex, without profit to 
itself, a pool of engineers and other 
technicians to aid in carrying out 
Mexico’s oil development program. 


New Lime Field 
\ new Edwards lime field that 


promises to be of great importance 
has been opened in the Madisonville 
area in Madison county, north of 
Houston, with one well completed 
gauging 95 bbl on drillstem test and 
another on the Edwards and drilling 
in, according to A. M. Joncas, presi- 
dent of Noranda Oil Corporation. The 


What's Doing in DRILLING 


J. M. West of Houston No. 1 Ruby 
Magness with 954-in. casing set on top 
of the Edwards lime at 9600 ft drilled 
into the Edwards to 9660 and through 
14-in. chokes top and bottom gauged 
95 bbl of 45 gravity green oil per day 
and 1,300,000 ft of gas daily, on drill- 
stem test. 

The No. 1 Ruby Magness was 
drilled in and drillstem-tested and the 
Jim West No. 1 R. B. Magness was re- 
ported with casing set on top of the 
Edwards at 9597 ft and in process of 
drilling in. 

Leases around these wells are owned 
by Noranda Oil Corporation of San 
Antonio, the West Production Com- 
pany, the Magnolia Petroleum Com- 
pany and Humble Oil and Refining 
Company. 


Drilling Safety Clinic 

The Fourth Annual Drilling Indus- 
try Safety Clinic will be held in Dal- 
las, Texas May 24 and 25 at the 
Baker Hotel. Advance registrations 
indicated a larger attendance this 
year than any previous year. Drilling 
contractors’ attention is called to the 
program for the clinic. Several drill- 
ing firms have notified the Association 
office of substantial reduction in ac- 
cidents during 1948 on their rigs, and 
they attribute this reduction mainly 
to participating in the Association 
safety program. 


M & M Drilling Company, Midland, Texas, has used this spudder powered with 


a diesel engine for more than 13 years. It has drilled to 6000 ft with the rig. 


yi 1 





Drilling in Iraq 

The second producer on a laize 
concession, the wildcat at Nar Umur. 
north and west of the city of Basrah 
in Iraq, has been completed for 25:)0 
bbl of oil a day at around 8360 ft. 

For the first time in the history of 
formation testing, three consecutive 
tests were recently made in three dif- 
ferent zones in a well and samples 
procured from each zone without re- 
moving the tester from the well and 
in Y, the time normally required for 
such a testing job. This was accom- 
plished by a new fluid sampling device 
that has recently been added to the 
popular surface recording pressure 
indicating equipment manufactured 
by the McCullough Tool Company, 
Los Angeles. 


The three zones, at 2800 ft, 3400 ft 
and 3800 ft had previously been gun 
perforated. The tester was run in on 
a string of drill pipe, to a point im- 
mediately above the bottom holes, and 
a sinker bar, that contained an elec- 
tric connection and a sampling cham- 
ber, was then lowered through the op- 
erating string on a conductor cable. 

A test was made, and a sample re- 
covered, by first pulling on the con- 
ductor ‘cable, to shear a set of shear 
pins, which allowed the telescoping 
sampling chamber to open and admit 
a quantity of fluid. Then upon con- 
tinued upward pulling of the line, the 
latch that normally holds the sampling 
chamber down, was forced open, al- 
lowing the sampling chamber to be 
pulled from the hole. 
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SENSATIONAL 
SUPER-FLEXIBLE 
PERFORMANCE 








COMPARE PRICES 


BEFORE YOU BUY! 














@ WILSON Air-Tube Disc Clutches through- 
out rig except in the drums and reverse. 


e Full width 42” drum, fewer wraps on 


@ Water-cooled circulating brakes, finest! 


RATED CAPACITY 7500 Ft. using 412” drill pipe. @ Low speed ratio, one engine will pull out 
9000 Ft. using 342” drill pipe. pipe from 7500-foot depth, if air fails. 


More flexibility than ever! Packaged for simpler portability! Full panel 
air control placed for efficiency! WILSON ROADAIR GIANT RIG 
incorporates operating and dimensional standards gleaned by the 
WILSON FIELD STAFF from operators and crewmen. In the ROADAIR 
RIG, WILSON introduces radical departure in drilling rig design... 
and WILSON know how’MAKES IT WORK! WILSON ROADAIR GIANT 
RIG meets standard road requirements. The low headboard design is MANUFACTURING CO., INC. 
just another example of WILSON recognition and pioneering of design WICHITA FALLS ° TEXAS 
in the heavy machinery field ...no high vision-obstructing headboard a iiiaeeilh ee cade 
to cut off the full view of driller stationed at the control panel! This and pce eae ge Pe ate Expert 
numerous other features make ROADAIR the crews’ choice . . . that cer- Agents—Daniels, Beckley an¢ Associates— 
tainly should be good enough for you. Be sure to get full details before 30 Rockefeller Plaza—New York City « 


You sign up for any rig. Write today for Bulletin 173—it’s just off the press! Langley Y Cia, Corrientes 1115, Buenos Aires, 
p y rig y | P Argentina—TA-35, Libertad 9535 





Oil Zone Opened 


G. E. Kadane and Sons et al have 
opened a new oil sand zone in the 
Double-D field, 12 miles east of Al- 
bany in Shackleford county, west cen- 
tral Téxas, at their No. 1-CC De- 
Lofesse, in section 1552 of TE&L 
survey. The Moran sand was had at 
2059-82 ft, total depth, and after 
drilling plug the well flowed 72 bbl 
of oil in six hours through a quarter- 
in. choke, then was shut in for poten- 
tial. Well is located on north side of 
the field, and nearest production in 
the zone is in the Moran field, 11 miles 
to the southwest. 


Directors Meeting Held 


The regular quarterly meeting of 
A.A.0.D.C. Board of Directors was 
held in. San Antonio, Texas, with 37 
directors in attendance. Among reso- 
lutions passed was one asking that 
imports of petroleum products be 
limited to supplies necessary only to 
supplement domestic production. It 
was stated that excessive imports 
would force the reduction of doniestic 
production to a level below the MER. 

Bailie W. Vinson, Exploration 
Drilling Company, Tulsa, was named 
a director to succeed the late Sol R. 
Mealy. Directors present were: N. H. 























PUMPING UNITS 


Check ’em for cost 


By cost, we mean more than selling price. Compare 
Alten Units with any others—on economical production, 
upkeep, freedom from break-downs, long life. Many oil 
men who have made such cost comparisons rate Alten 
tops. Use them for money-saving operation. 


Also Casing Heads, Stuffing Boxes, Stop Cocks and other production items. 





ALTENS 


FOUNDRY & MACHINE WORKS, INC. 


Lancaster, Ohio 
Established 1889 


Ask for Name of Nearest Dealer 





B-92 





A-40 FEATURES 


¥ Rigid, all-welded steel Sam- 
’ son Post, Frame and Beam. 
Structural rating: 4,000 Ibs. 


*%Quality Gear Reducer. 
Hardened alloy gears and 
Pinions. Roller-bearing 
equipped. Double reduction 
_ratio: 33.2:1. Torque rating: 
17,500 in. Ibs. 

x Adjustable stroke 
ty. to 23". 


*%Wrist Pin and Equalizer 
has double-row, spherical, 
self-aligning roller bearings. 


length: 





Wheless, Wheless Drilling Company, 
Shreveport, Louisiana; Wm. T. 
Payne, Big Chief Drilling Company, 
Oklahoma City; J. E. Warren, Carl 
B. King Drilling Company, Midland, 
Texas; E. C. Brown, Brown Drilling 
Company, Long Beach, Califorina; 
Joseph S. Morris, Allen and Morris, 
San Antonio; A. W. Thompson, 
Thompson-Carr, Inc., Houston; D. B. 
Ferguson, Ferguson Drilling Com. 
pany, Carmi, Illinois; Al Buchanan, 
Al Buchanan Drilling Company, San 
Antonio; Karl L. Kellogg, Karl L. 
Kellogg and Sons, Compton, Califor. 
nia; J. V. Dunbar, Dunbar Drilling 
Company, Salem, Illinois; H. L. 
Rowley, Big Chief Drilling Company, 
Shreveport; C. F. Whaley, Chet 
Whaley Well Servicing Company, 
Houston; Zach K. Brinkerhoff, Brink- 
erhoff Drilling Company, Casper, 
Wyoming; George F. McQueen, Me- 
Queen and Clevenger, Fort Worth; 
D. H. Graham, Dunlap and Graham, 


Long Beach; Will I. Lewis, Mt. Ver- 


non, Illinois; John J. Moran, Moran 
Bros., Inc., Wichita Falls, Texas; 
George P. Livermore, George P. Liv- 
ermore, Inc., Lubbock. 

H. E. Hamilton, Morris-Hamilton 
Drilling Company, Houston; C. J. 
Davidson, Davidson Drilling Com- 
pany, Fort Worth; L. A. Beecherl, 
McDaniel and Beecher! Drilling Com- 
pany, Dallas; C. W. Alcorn, Falcon 
Seaboard Drilling Company, Hous- 
ton; H. K. Beardmore, Beardmore 
Drilling Company, Wichita, Kansas; 
Geoge Lang, Beacon Drilling Com- 
pany, Tulsa; F. W. Brigance, Rowan 
Drilling Company, Fort Worth; H. R. 
Delaney, M. J. Delaney Company, 
Dallas; J. F. Postelle, Odessa, Texas; 
R. L. Rush, Trinity Drilling Company, 
Dallas; H. G. Henson, Hack Drilling 
Company, Flora, Illinois; J. Zeppa, 
Delta Drilling Company, Tyler, 
Texas; R. Clay Underwood, Under- 
wood Drilling Company, Inc., Wichita 
Falls; E. B. Clark, E. B. Clark Drill- 
ing Company, Wichita Falls; George 
W. Graham, T. G. and M. Drilling 
Company, Wichita Falls; L. D. Cain, 
L. D. Cain Drilling Company, Hous- 
ton; Roger J. Wolfe, Grey Wolf Drill- 
ing Company, Houston; John E. New- 
man, Newman Brothers Drilling 
Company, San Antonio; and Earle 
C. Flesher, Johnson and Flesher Drill- 
ing Company, Oklahoma City. 


Republic Opens New Store 


More than a thousand customers, 
manufacturers, and friends attended 
the formal opening of Republic Sup: 
ply Company’s new store at Wichita 
Falls, Texas, recently. The store is of 
brick and aluminum construction an 
has a capacity more than three times 
as great as the building it replaces. 
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| Cummins Diesels 
Make Money for You 


HERE'S WHY: 
@ More footage, @ Minimum 


fast 
@ Big fuel @ Long engine 
savings life 
@ Low @ 'Round-the- 
maintenance clock service 


Warranty—100,000 
miles or one year 


' down-time 
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1918...PIONEER OF PROFITABLE POWER { 


THROUGH HIGH SPEED DIESELS 


se 


Nine Cummins Diesels—from 100 
to 250 hp—provide all the power 
for the mechanical drilling rig 
barge Matagorda. 

Loffland Brothers Drilling Com- 
pany meets a wide range in horse- 





power requirements on this barge 

by using five models of Cummins 
Diesels to power the rotary table drawworks, 
slush pumps, a mud mixing pump, coring 
unit, three centrifugal pumps, generators and 
compressors. . 

And here’s proof that Cummins teamwork 
pays off: in completing its fourth well, the 
Matagorda rig went to 6,940’ feet in 18 days. 
» For complete information, write for Bul- 
letin 5263 today. 


(Left) The Matagorda. 


(Below) Four Model LI-600 Cummins Diesels power the Wilson 
Super Titan rig drawworks and two 
Emsco slush pumps. 











FINE 


Now 4% 
“COMPOUNDS 


INSURE 


2 LONGER LIFE ror 


TOOL JOINT THREADS 











You can always break 
the joint when you use 
Jimmie Gray Compounds! 


Both new compounds have 
the same dependable 
) quality, the same money- 
back guarantee as the 
widely used Jimmie Gray 


LONG-LIFE DRILL COLLAR COMPOUND 


SOLD BY SUPPLY STORES EVERYWHERE 
PETROLEUM DISTRIBUTING COMPANY 


Formerly STANDARD OIL SALES CO. 


BOX 203 HOUSTON, TEXAS 
CHARTER 4-5648 





LINE SCALES 








{Above ert $00,000-Ib. capacity, 14” 


dial. (Below Packer Special, Capacity 
40,000 Ibs., 6” dial. 18 other ‘models for 
every drilling, odl servicing, or work-over 


‘20 MODELS 
to choose from 
With a LINE SCALE you know 
the pull on the line, and the 
weight on the bit in pounds. Re- 
peated tests prove the accuracy 
and dependability of LINE SCALE 
readings under all working condi- 
tions . . . even in areas of rapid 
temperature changes. 


LINE SCALE CO.., Ine. 


Box 4245 Oklahoma City Phone 6-1765 
Gulf Coast Representative: Wheeler 


x 8043, Houston 4, Texas— tyr 
oa 8043, Houston 4, Texas—J8-11 
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Well Extends Benedum Pay 


A 214-mile northeast extension of 
the Benedum field’s Fusselman pay 
has been indicated. Slick-Urshel Oil 
No. 2 Alford, in 2-5014-P. B. Scott, 
tested at 10,778-924 and got a good 
blow of gas and distillate after eight 
minutes. Crew was pulling the tester 
after letting it flow for 30 minutes. 
Gas was estimated at 8,000,000 cu ft. 

In Scurry county, Texas Humble 
No. 1 Edmonson, in .437-97-H&TC, 
nine miles northwest of Snyder, pre- 
pared to abandon after sulphur water 
was recovered from 8321-405 ft. 


Production Try 


A production test got under way ihe ~~ 


first part of this week at the Standard 
Oil Company of Texas No. 1 Chova- 
nec, section 1, BBB&C survey, wildcat 
one mile north of Hilie, Wharton 
county. The wildcat, drilled to 6215 
ft, had 7-in. casing set near bottom. 
Operator will test a stringer of sand 
logged between 5532 and 5546 ft in 
the Lower Frio formation. 

Hawkeye Petroleum corporation 
has staked its No. 1 G. C. Flannery as 
a 7200 ft wildcat test in the A. Visca 
league, nine miles southeast of Liv- 
ingston, Polk County. 


Oil Strike in Arkansas 


A new deep wildcat oil strike, seven 
miles south of El Dorado, Arkansas, 
to be known as the Cleg-Nash No. 1, 
flowing pipeline oil into the tanks at 
the rate of 10 bbl an hour or 240 bbl 
a day, of 40 gravity, no water oil, has 
been announced by Macmillan Petro- 
leum Corporation executives. 

The well, drilled by the Zach Brooks 
Drilling Company of El Dorado, is 
owned jointly by Macmillan Petro- 
leum Corporation, Brooks, and the 
Marine Oil Company of El Dorado. 
Approximately 1700 .acres are con- 
trolled jointly by the above firms, and 
the well opens up a new deep horizon 
between the old and new Hi-Bank 
fields both shallow. Production came 
in between 7761 and 7777 ft through 
a 12/64 choke with tubing of approxi- 
mately 1200 Ib. The exact location of 
the acreage is C SE NW 35-183-15W. 


Barnsdall Tests Completed 


Activity in the Golden Trend region 
of southern Oklahoma showed several 
good tests and completions recently, 
with Barnsdall Oil Company No. 1 
Smith-Harris, in the C NE SE of 14- 
4n-4w, in the East Lindsay pool, com- 
pleted flowing 1320 bbl of 42 gravity 
oil in 24 hours. Operations in the 
Sooner state were continuing at a 
rapid pace, 105 first reports and 46 
oilers reported by the State Corpora- 
tion Commission. Crude Oil Produc- 
tion in the state was up 8150 bbl. 









Scurry County Test 


Magnolia Petroleum Company is 
running 7-in. casing on its newest 
Scurry County, West Texas, venture, 
its No. 1 Eicke, after a two-hour drill- 
stem test in the Pennsylvanian lime 


~ between 6765 to 6778 ft. 


The well topped the Pennsyl\a- 
nian at 6760 and has logged porous 
oil-stained lime from 6774-78 ft. Sun- 
ray Oil Corporation and others’ Sun- 
ray-Ryan No. 1, a wildcat discovery 
in Scurry County, guaged 444. bbl of 
oil in 1014 hours through 14-in. choke 
from 6536 to 6644 ft. Gas-oil ratio was 
1000-1. 











JENSEN—Geared 
To Pumping Profits 


Carefully engineered and 
properly lubricated reduction 
gears... heavy duty tapered 
roller bearings... adjustable 
stroke lengths, crank and beam 
weights...all combine to en- 
able Jensen pumping units to 
balance any well with ease and 
accuracy. 


This ready adaptability of 
Jensen—plus long life, low 
maintenance and efficient use 
of power—make Jensens the 
solution to your pumping and 
profit problems. 


Facts and figures on Jensen 
performance are waiting for 
you at your nearby Jensen 
dealers, or in the information 
sent upon request from Coffey- 
ville. Write today. 


JENSEN | 


BROTHERS MFG. C0. 
Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 
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in this LARKIN 
VALVE ASSEMBLY 
adds SAFETY to your 
CEMENT STRINGS 


Landing and cementing casing in deep 
wells today has become one of the most 
critical operations in completion work. 

Larkin, appreciating its obligations for 
the success of these operations, has built 

extra strength into Larkin Floating and 

Guiding Equipment to add safety to your 

longest cement strings. 

The Larkin Valve Assembly is positive 
in action and provides an immediate seal 
against the slightest reversal of pressure. 
Extra strength makes it strong enough 
to withstand any differential pressure de- 

veloped between the outside and inside 

of the casing string. 

The ball type valve assembly is de- 
signed and constructed to prevent the 
ball from washing out or being other- 
wise injured under the impact of 
drilling fluid or cement slurry. The 

entire Larkin valve mechanism is 
constructed of reinforced Bakelite 

. easy to drill and circulate 
from the well. 


The extra strength throughout the above 
Larkin Valve Assembly brings safety to your 
cement job . . . contributes to successful 
cementing. Buy it through your supply store. 


LARKIN 


fe ‘Through Your Supply Store 


LARKIN PACKER CO., inc. 


ST. LOUIS, MO. 








New Fields Opened 

William Dewey Loucks, chair- 
man of the board of directors, has an- 
nounced that Barnsdall Oil Company 
has brought in five new oil fields this 
year and added some 15 million bbl 
of proven oil to its reserves since April 
|. Oil reserves as of April 1, includ- 
ing drilled and undrilled acreage, 
were estimated by Loucks at 203,- 
973,000 bbl. He said the company’s 
proven natural gas reserves were just 
under one trillion cu ft. 


Crosby and Hope 
In Oil Business 

Hollywood has invaded the oil busi- 
ness in the form of Bing Crosby and 
Bob Hope who have a quarter interest 
each in 1626 acres in the middle of 
Scurry county, Texas, where oil fever 
has hit a high pitch. Their partners in 
the venture are veteran Texas oilmen 
W. A. Moncrief of Fort Worth and 
Paul C. Teas of Dallas. The four have 
started a wildcat exploration on their 
holdings, two miles southwest of 
Snyder, county seat. 


EXPLORATION A\CTIVITIES 


Reports from Utah 


Scouts report 15 rigs running, and 
three locations for peak development 
in the state of Utah. Eleven wells have 
been completed this year, four of them 
producers. Six wells are drilling in 
Ashley Valley of Uintah county. 


Research Service Is 
Begun in Houston 


Kstablishment of a division of 
oceanography and meteorology and 
a division of petroleum technology 
in Houston, Texas, by Southwest Re- 
search Institute has been approved by 
institute trustees in the area. 

“After careful study of the possible 
fields in which Southwest Research 
Institute could contribute to the pub- 
lic interest and simultaneously pro- 
vide a research service of prime value 
to the industries in the Gulf Coast 
area,’ Dr. Harold Vagtborg, presi- 
dent, said, “the trustees and staff de- 
termined upon these spheres of scien- 
tific activity as the most logical means 
to render real assistance to the re- 

, gion’s industrial and commercial 
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PRODUCTION ENGINEERING 
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| growth.” 


Dr. Emory N. Kemler, associate di- 
rector of the institute in Houston, 
made it clear that the Institute’s ocean- 
ographic and meteorological program 
would be in two phases—first, its own 
project in which the findings would 
be made public for the benefit of all, 
and second, the furnishing facilities 
and staff for specific projects to be 
contracted and paid for by industrial 
concerns on a cost basis. 








asSVSSi_saus wececccccccccwcccccncncennncnccecnncncnnnceusaedl 


THE PETROLEUM ENGINEER, May, 1949 


Wildcat Flowing 

Mar-Tex Realization Corporation 
tested one of six possible pay levels in 
No. 1 Andrew White, wildcat in the 
Mallard Bay area. It flowed 150 to 180 
bbl of oil daily through a 9/64-in, 
choke from the 6723-ft level Miocene 
sand. Mar-Tex, DeGolyer and Mac- 
Naughton, John H. Murrell and Gen. 
eral American Oil Company bought 
the block from Cecil Hagan, Houston, 
for an unannounced cash price with 
Hagan retaining an interest. 


Sunray Opens 
New Oil Field 

A new oil field has been opened by 
Sunray Oil at the company’s No. | 
Brown, in tract 8, section 20 of J. P. 
Smith survey to open a new oil pool 
six miles north of Snyder in Scurry 
county, West Texas. The well flowed 
432 bbl of oil a day through a half-in. 
choke, from pay zone in the Canyon 
reef at 6532 to 6644 ft; gas-oil ratio 
was 1115-to-1; oil tested 44.2 degrees 
gravity. 


Top 500-bbI Allowable 
For Discovery Well 

The Texas Railroad Commission as- 
signed a discovered allowable of 500 
bbl daily to Magnolia Petroleum Com- 
pany’s A No. 1 TXL, in Upton County, 
West Texas. The commission’s action 
confirms claims by Magnolia that the 
well has opened a big pay section in 
the Ellenberger. The well is 25 miles 
northwest of the Benedum field, and 
20 miles south of the Texas Com- 
pany’s No. 1 Schabauer. 


A Western Geophysical Company International recording truck parked near 

the Catholic mission at Estigarribia. Many such missions were erected during the 

17th century by the Jesuits, who were the first to transcribe the native language 
of the Paraguayan Indians into written form. See article on Page B-11. 
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true round holes 
smooth operation 
long cutter life 


In © Type C Reaming Bits, three-hard 
faced cutters, mounted on roller bear- 
ings, are welded in cutter pockets of the 
ruggedly constructed, one-piece head. 
Cutter units for use on remote wildcat 
wells can easily be replaced by any com- 
petent welder. Replaceable pilot blades 
are readily adaptable to any size pilot 
holes. 

Type C Reaming Bits are available in 
sizes 11” to 24”. The Bit shown in the 
illustration is 1714” with 11” pilot. 

Prompt service is assured in the Mid- 
Continent and Rocky Mountain fields. 


Cuicaca Pneumatic 
TOA6L COMPANY 


MANUFACTURED AT FRANKLIN, PA. 


GENERAL & EXPORT OFFICES: 6 EAST 44th STREET, NEW YORK 17, N. oe 
Oil Tool Sales Office: One N. W. 16th Street, Oklahoma City, Oklahoma - 
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155,000 Acres Leased 


Completion of negotiations with 
Salt Lake City interests for lease of 


155,000 acres of land in Grand and - 


Emery counties have been announced 








Protect Your Cores 





PLASTIC CORE TUBES 


@ New way to preserve cores for 
filing and transportation. Non- 
breakable, tamper-proof, easy 
to use and reuse. Air-tight 
water-proof seal. More than 
pays for itself by savings in 
transportation weight. 

@ Available in 3’ lengths in di- 
ameters to handle most cores. 
Carrying cases are available. 

@ Mid-Continent and Rocky Moun- 
tain distribution by the Reed 
Roller Bit Co. 

® Send for sample and details. 
For Export and California sales, 
write factory. 


8509 HIGUERA STREET, CULVER CITY, CALIF. 








by General Petroleum Corporation. 
Oil interests say the deal is one of the 
largest oil lease plays in the history of 
Utah. The amount involved was not 
disclosed. 


Sinclair Completes Strike 
The No. 1 Charles : > Mississip- 


pian lime discovery in North Roberts 
County, Texas Panhandle, with a 
gauge of 420 bbl of 35-gravity oil in 
24 hours, has been completed by Sin- 
clair Prairie Oil Company. Located in 
135-C-G&M survey, it is the first pro- 
ducer for Anadarko Basin in Texas. 


Leases in North Dakota 


Leases on more than 2,000,000 
acres in North Dakota have been re- 
corded by major companies. Con- 
tinental Oil has about 750,000 acres, 
other holders are Carter Oil, Lion Oil, 
Superior Oil and The Texas Com- 


pany. 
Tidal Gas Pool 


Superior Oil Company has started 
a new gas and condensate field in the 
Gulf of Mexico off Vermilion parish, 
South Louisiana. The company’s No. 
C-1 State, block 76, nine miles west of 
Superior’s production in Block 71, 
flowed gas and some 48 gravity con- 
densate on a three-hour test from 
7415 to7430 ft. The flow was through 
a 14/64-in. choke with a tubing pres- 
sure of 2935 lb. The gas volume was 
2,922,000 cu ft daily. 

Amerada Petroleum Corporation 
will drill a wildcat test in St. Helena 
parish as the No. 1 Patrick M. Need- 
ham et al in the southwest corner of 
section 15-1s-6e. 

















Complete ENGINEERING ANALYSIS 





© CORE 
© GEOCHEMICAL 


Mineral Determination 
Clay Determination 
Radioactivity 


© OIL and GAS 
Fractionation 
P.V.T. 


© PALEONTOLOGICAL 


Microfauna Determination 
and Correlation 


Core Sampling - Airborne Service 
Affliate 


PETROLEUM INDUSTRY CONSULTANTS C.A. 
Edifico Cara aracas, Venezuela 





PETROLEUM ENGINEERING ASSOCIATES, Inc. 


Sy eS oe i at 






FAIR OAKS AVENUE 
PASADENA 2, 


CALIFORNIA | 





Lime Pool Opened 


First production of crude oil from 
the Viola lime and from the Kansas 
City-Lansing lime in the Forest City 
Basin of Kansas has been opened by 
The Carter Oil Company. The discov- 
ery is located 32 miles north of Em- 
poria. Nearest Viola lime or Kansas 
City-Lansing lime production is in the 
Lost Springs pool 35 miles southwest 
of the discovery. Carter, which has 
continued to drill in the Forest City 
Basin despite dwindling interest gen- 
erally in the area, has a large block of 
acreage on which the discovery well 


was drilled. 
Gulf Coast Sector 


Orange county has a new produc- 
tive area opened by Sun Oil Company 
No. 2 Brown. The company’s Graner 
survey was completed from 6544-54, 
flowed 146 bbl of 43.9-gravity oil 
daily through an 8/64-in. choke. 

In West Waller County, P.L.D. 
Well Service Company, Houston, 
Texas, will drill a 6200-ft wildcat. It 
is the No. 1 H. J. Stahlman, J. A. 
Padillo survey. In West Fayette 
County, J. F. Burdett, Houston, will 
drill a 4000-ft wildcat as No. 1 
Hermes, John Moore league. Pan 
American will drill No. 3-D Kohfeldt 
in the Smith Survey, subdivision M. 
about one-half mile south of South 
Gillock Production, Galveston Coun- 
ty, Texas. 


New Offshore Field 


A new offshore field has been lo- 
cated by Humble Oil and Refining 
Company, in the South Timbalier 
area, off Terrebonne parish, Louisi- 
ana. Founded 660 ft from east line 
and 660 ft from south line of Tract 
1176, the field is 10 miles south of 
Timbalier island and 12 miles south 
of Caillou production. 

During a 2-hour test the well flowed 
19 bbl of oil hourly, or at a rate of 
456 bbl daily, flowing through 3/16- 
in. choke. The gravity of oil was 39.6, 
with a gas oil ratio of 593 to 1, with 

sno water. 

Total depth of the well was 9926 ft, 
with 95g-in. casing cemented at 9919 
ft, perforated with 56 shots from 9950 
to 9958 ft. 


Wildcats Show in New Mexico 
Stanolind No. 1 South Mattix Unit. 


in section 15-24s-37e, on east flank of 
the Langlie-Mattix field, was flowing 
15 to 16 bbl of oil an hour through a 
5g-in. choke, from the Ellenburger 
lime at 9555-70 ft, and was cleaning 
up. It is first deep production in the 
immediate area. Humble No. 1-X 
State, wildcat about 17 miles south- 
west of Crossroads, New Mexico, was 
drilling at 9700 ft in lime. 
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Tunisian Rights Granted 


Oil concessions have been granted 
in Tunisia to American and Anglo- 
Dutch companies, a French foreign 
ministry has announced. A spokes- 
man said the foreign companies would 
hold 65 per cent of the stock com- 
panies formed for exploration and ex- 
ploitation. He added that French and 
Tunisian interests had been amply 
protected by the agreements. The 
American company involved is a new- 
ly formed subsidiary of Gulf Oil Cor- 


poration. 


Stakes Offset Wildcat 


A new location in Payne county 
has been staked by Eddie Fisher. 
Fisher’s No. 1 Flohr, in the SE SW 
SW of 5-18n-2e, wildcat, two miles 
northeast of the Ramsey field, is in- 
dicated as a new Bartlesville sand 
pool after a recovery of 400 ft of clean 
oil on a drillstem test taken in the 
Bartlesville between 4380 and 4392 ft. 
The Flohr No. 1 is five miles north- 
west of the recently discovered South- 
east Ramsey pool in Oklahoma. 


Oil Pay Seen 


Magnolia Petroleum is opening oil 
production in the Holly Beach gas 
area of Cameron Parish. Sun Oil will 
drill a 12,000-ft wildcat in the Cane 
Creek area of Evangeline Parish as 
No. 1-A Gradnigo unit, 9-5s-2w. 
Humble has completed a shallow gas 
well in the Pelican Island area about 
eight miles off the Plaquemines Parish 
shore in the Gulf. 


Drilling Site Chosen 


Union Oil Company of California 
has announced that company geolo- 
gists have located a site for the drilling 
of an exploratory “wildcat” well in the 
Aptos area of Santa Cruz County in 
the search forcrude oil or natural gas 
bearing formations. 


The company has approximately 
13,000 acres under lease in a block 
extending from the Corralitos Creek 
district northwesterly beyond Hink- 
ley Creek. The well will be located ap- 
proximately between Aptos Creek and 
Bridge Creek in Section 19, Township 
10 South, Range 1 East, which is on 
the lands of the Loma Prieta Lumber 
Company. There have been several 
attempts made to find commercial 
crude oil production in the general 
Watsonville-Santa Cruz area over a 
period of many years. Active oil seeps 
have been known in the Sargent area 
and various attempts made over a 
period of 50 years to develop commer- 
clai production on the Sargent ranch. 
Wells were also drilled in the Hecker 


Pass area approximately 10 years ago. 





Oil Shooting in Gulf 

A bill allowing geophysical “shoot- 
ing” in the Gulf of Mexicd off the 
Texas Coast has finally passed the Leg- 
islature. The measure goes to the Gov- 
ernor, as the House unanimously 
adopted an amendment which ihe 
Senate put on Rep. O. E. Cannon’s 
bill. The amendment authorizes the 
Attorney General to sue any person 
who explores for minerals in sub- 
merged areas without paying the $50- 


a-day fee which the land commis-— 


sioner can collect under Cannon's 
bill. 


The Corpus Christi legislator said 


the state will benefit principally from 
good bonus bids on oil and gas leas- 
ing of tidewater areas where geolog- 
ical tests indicate production. 


The House also took up the Senate 
oil unitization bill, but adjourned 
without making much progress on it. 
Another bill up for consideration is 
the bill to allow sale of sweet gas for 
carbon black. It would extend to all 
fields the law now applied only to the 
Panhandle, permitting carbon black 
manufacturers to buy sweet as well as 
sour gas if they pay the prevailing 
“light and fuel” price for it, as de- 





termined by Railroad Commission. 
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Then you'll be interested in 
the new DeCo Forged Steel 
Double Studded Drilling 
Spool with elliptical open- 
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Bote OeCo FORGED STEEL 
CASINGHEAD BODY 
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The arrangements at the 
left show a comparison 
between the DeCo Double 
Studded, Elliptical Outlet 
Drilling Spool, Type DSFO, 
and the DeCo Open Flange 
Drilling Spool, Type DFFO. 
The arrangement on the 
left utilizes two Double 
Studded Drilling Spools 
with elliptical openings in 
less cellar space than is 
used with one spool type 
adapter as shown on the 








1. DeCo Double Studded Drilling 
Spool Type DSFO Series 900 with 
elliptical outlets. OVERALL HEIGHT 
9 INCHES, 6 inch flow line, 3 inch 
fillup line. 





6119 E. Montgomery Rd. 


right. 


2. DeCo Double Studded Drilling Spool 
Type DSFO, Series 900, with ellipti- 
cal outlets. OVERALL HEIGHT 6 IN. 
3 inch flow line and fillup line or 
smaller. 


3. DeCo Open Flange Drilling Spool 


Type DFFO, Series 900. OVERALL 
HEIGHT 22 INCHES. 6 inch flow 
line, 3 inch fillup line or smaller. 


DeCo oil field equipment sold 
through leading supply stores. 


Stee! Fabricating—DeCo Forged Steel Well Head Equipment—DeCo Power Slips—Forgings 

















M. B. Standing 





M. Dudley Hughes 


> M. B. Standing of California Re- 
search Corporation, La Habra, Cali- 
fornia, is general chairman for the 
spring meeting of the Pacific Coast 
District of the American Petroleum 
Institute’s Division of Production, 
held in the Biltmore Hotel in Los An- 
geles, California. A graduate of the 
University of Utah in chemical engi- 
neering in 1936, Standing was granted 
an M.S. and a PhD. Employed by 
Standard in 1941, he has been in 
charge of the production technology 
laboratory at La Habra since 1943. 
He was chairman of the program 
committee for the 1948 spring meet- 
Ing. 

\nother chairman of the 1949 meet- 
ing is Lot Bowen, Western Gulf Oil 
Company, Los Angeles. Bowen ob- 
tained his A.B. in geology from the 
University of California, and joined 
Western Gulf in 1924, where he is now 
assistant to the general agent of the 
executive department, dealing with 
drilling and production. One of the 
founders of the San Joaquin Valley 
Chapter, Bowen has been active in 
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Officials of API West Coast Production Meeting 


Lot Bowen 


E. C. Babson 





D. J. Hall 


R. E. Foss 


API work. He was chairman of the 
Pacific Coast District Topical Com- 
mittee on Drilling Practice. He was 
general chairman for the 1948 spring 
meeting of the Pacific Coast District. 
Chairman of the general arrange- 
ments committee for the spring meet- 
ing is D. J. Hall of McCullough Tool 
Company, Los Angeles. Hall has had 
a varied experience in the oil indus- 
try, having served in the drilling, re- 
fining, and producing divisions. He 
obtained his technical education the 
hard way—by extension courses at the 
University of Southern California. 
M. Dudley Hughes, Board of 
Harbor Commissioners, Long Beach, 
California was chairman of the Pro- 
gram committee for the Pacific Coast 
District. Hughes is chief petroleum 
engineer and manager of oil and gas 
operations for the board of Harbor 
Commissioners of the city of Long 
Beach. He formerly served as division 
engineering officer in the South Pa- 
cific, corps chemical officer in the 
South and Central Pacific, and engi- 
neering officer at Schools Regiment, 









with men in the industry 


Oceanside, California, for the U. S. 
Marines. 


Hughes attended St. Mary’s Col- 
lege, and University of Southern Cali- 
fornia, where he was graduated with 
a B.S. in petroleum engineering, and 


University of Southern California 
Graduate School. 


Chairman of the program commit- 
tee for drilling sessions of the Pacific 
Coast District meeting was E. C. 
Babson of Union Oil Company, 
Whittier, California. After graduation 
from Stanford University, Oregon, 
where he received a B.S. and ME. 
degree, Babson was employed by 
Union Oil Company as a research 
chemist at the Wilmington refinery, 
were he is now staff engineer. 

R. E. Foss, of Barnsdall Oil Com- 
pany, Los Angeles, was chairman of 
the Advisory Committee for the spring 
meeting. A native of Glendale, Cali- 
fornia, Foss obtained his degree in 
mechanical engineering from the Cali- 
fornia Institute of Technology in 
1932, and joined Barnsdall in 1935, 
where he now serves as vice president 
and general manager of California op- 
erations. Foss has participated for 
some time in Institute standardization 
activities, having served as a member 
of Pacific Coast District Subcommit- 
tee on derricks, rotary-drilling equip- 
ment, valves, and pipe. 


> Ralph W. Collins was named di- 
vision engineer for Stanolind Oil and 
Gas Company’s North Texas-New 
Mexico division. C. L. Kelley will be 
made assistant field superintendent at 
Brownfield, Texas. He has been a 
senior petroleum engineer in the Fort 
Worth division office. 


Collins joined Stanolind in 1936. 
He worked in several Rocky Mountain 
fields and at Stanolind’s Casper, Wyo- 
ming, division office before going to 
Colorado, as production foreman. A 
year later he went to the Tulsa general 
office as a petroleum engineer and was 
made a senior petroleum engineer 
there. Collins has a B.S. degree in 
mechanical engineering from the Uni- 
versity of Colorado. Kelley began 
work for Stanolind in 1937. He 
worked in West Texas fields until he 
was made a petroleum engineer in 
East Texas in 1943. In 1948 he be- 
came a senior petroleum engineer at 
the Fort Worth division office. Kelley 
has a B.S. degree in petroleum pro- 
duction engineering from Texas Tech- 
nological College. 
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> R. W. Dudley, formerly division 
geophysical interpreter and supervisor 
for Pure Oil Company in Fort Worth, 
Texas, has joined the firm of Cum- 
mins, Berger and Pishny, engineers 
and geologists, in the same city. In 
conjunction with V. Robert Kerr, 
Dudley is engaged in seismic reanaly- 
sis and seismic supervision of current 
operations. He received his BS and 
\iS degrees in geological engineering 





R. W. Dudley 


from the University of Oklahoma, 
having had practical experience both 
in this country and in Venezuela be- 
fore completing work for his Master’s. 
> Victor Chancellor, production 
superintendent, Drumright, Oklahoma 
district, Sinclair Prairie Oil Company, 
left on April 20 for Venezuela. He will 
assume the duties of production su- 
perintendent for Sinclair Oil and Re- 
fining Company in Eastern Venezuela 
with headquarters at the Santa Bar- 
bara camp. Chancellor joined the Sin- 
clair company in 1926, as production 
superintendent in Wyoming and Kan- 
sas. He replaces John W. Stoker, 
who will return to Sinclair Prairie in 
the Mid-Continent. 

W. S. Gullette returned to Vene- 
zuela April 23 after a short business 
trip to the United States. Gullette is 
on loan from Sinclair Refining Com- 
pany to Sinclair Oil and Refining 
Company of Venezuela, where he will 
have charge of construction of the 
refinery now building at Puerto de la 
Cruz. 
> Kenneth A. Covell has been pro- 
moted from chief production engineer 
to assistant vice president for trans- 
portation and Supply at Chicago, IIli- 
nois, of the Pure Oil Company. He is 
succeeded by Harry L. Moir. 
> Harold M. Fritts, geologist on the 
Shell Oil Company’s regional staff in 
Houston, has left the company to be- 
come exploration manager for the 
Shell Oil Company of Canada, Ltd., 
E. D. Cumming, regional vice presi- 
dent, has announced. Fritts, a Shell 
employee since 1927, will have head- 
quarters at Calgary, Alberta, Canada. 
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> John R. Hissom has been pro- 
moted from district foreman to assist- 
ant district superintendent of the 
Healdton producing district of Mag- 
nolia Petroleum Company at Heald- 
ton, Oklahoma. 

Keevil L. Brown, district petro- 
leum engineer at Wewoka, Oklahoma, 
has been transferred to production 
operations in the Healdton producing 
district. Brown will be production 
foreman at Healdton. 

John S. Russell, district petro- 
leum engineer of the Vanderbilt pro- 
ducing district has been made a pro- 
duction foreman in the Vanderbilt 
district. 

A. H. Massad, petroleum engineer 
at Brownfield, Texas, was recently 
promoted to district petroleum engi- 
neer of the Wewoka, Oklahoma, pro- 
ducing district. 

W. A. Daniel, petroleum engineer 
in the Lake Charles, Louisiana district 
has been promoted to district petro- 
leum engineer at Vanderbilt, Texas. 

Thurman Pinkerton, petroleum 
engineer at Falfurrias, Texas, has 
been transferred to Houston office. 

Harry H. Emmerich was trans- 
ferred recently from Magnolia Petro- 
leum Company’s geological offices at 
Wichita, Kansas, to Dallas to become 
a research associate at the Field Re- 
search Laboratory there. 

R. C. Coffee, Magnolia land man 
at San Antonio, Texas, has been trans- 
ferred to Tallahassee, Florida. 

Ray F. Janke of Tallahassee, 
Florida, has been transferred to 
Wichita, Kansas, where he will have 
charge of Magnolia’s land department 
matters there. 

Eugene L. Fry of Wichita, Kan- 
sas, was recently transferred to San 
Antonio, Texas, as land man for Mag- 
nolia Petroleum Company in the San 
Antonio area. 


> S. P. (Stu) King, 33, has been ap- 
pointed resident nianager for Franco 
Oils Limited, with headquarters at 
Vermilion, Alberta Canada. The ap- 
pointment is announced by C. O. 
Brown of Rochester, Minnesota, pres- 
ident and managing director of 
Franco. 

After graduating from the Univer- 
sity of Southern California King spent 
the next seven years in South America 
as production engineer for Trinidad 
Leaseholds, production superintend- 
ent for. Trinidad Consolidated Oil- 
fields, and finally as district petro- 
leum engineer for Creole Petroleums, 
Jersey-Standard subsidiary in Vene- 
zuela. During the past year he has 
been actively connected with Alberta 
development as Canadian representa- 
tive for the Baroid Sales Division of 
the National Lead Company. 
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> George W. “Dub” Hall, 36, of 
Bakersfield, California, was killed in 
a plane crash on April 10, in western 
Wyoming. At the time of his death, 
he was on his way to Canada to run a 
special casing job for Canadian Gulf 
at Pincher Creek, Alberta. 

In the years 1934 and 1935, Hall 
and his father, Jesse Hall, Sr., and his 
three younger brothers drilled a well 
in the Mountain View oilfield near 
Bakersfield. It was on this well that his 
father invented the scratchers and 
centralizers, the cementing tools Hall 
was preparing to run on a Canadian 
well for one of the major oil com- 
panies at the time of his death. 

In 1935 he went to work for the 
Superior Oil Company, resigning in 
1947 to join Weatherford Spring Com- 
pany, as manager of field operations. 
His oil field work carried him to New 
Zealand as a driller during the war, 
and to Kuwait and Arabia as a well- 
completion expert in the fall of 1947. 


> Louis Finch, Jr., has been named 
chief production engineer for Stano- 
lind Oil and Gas Company, it was an- 
nounced by F. R. Yost, manager of 
the producing department. 

At the same time, Yost said that 
Roy H. Smith will be assistant to the 
chief engineer, producing department, 
and that Ralph O. Cronquist, as- 
sistant unitiaztion superintendent. 

Finch first joined Stanolind in 
1937, after his graduation from Okla- 





Louis Finch, Jr. 


homa A&M college with a B.S. in civil 
engineering. Finch worked in Texas 
until July, 1948, when he went to 
Tulsa, Oklahoma, as executive assist- 
ant to J. E. Rouse, vice president in 
charge of operations. 

Smith received a B.S. in petroleum 
engineering from the University of 
Tulsa in 1934, and went to work for 
Stanolind. He was named chief petro- 
leum engineering supervisor in 1947. 

Cronquist joined the company 
1937. He served for more than five 
years in U. S. Army Ordnance, attain- 
ing the rank of lieutenant-colonel. He 
has a B.S. from Nebraska University. 
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The Brewster N-4 
Rig is available in single and dou- 
ble drum models. One or two 
The Brewster N-4 Drawworks offers engines. 
EXTREME PORTABILITY—Compact design,-low overall dimen- 
sions, and single skid base allow the N-4 to be easily moved in one 
load. mM 
PLEXIBLE POWER FLOW-The N-4 Rig is entirely air-con- 5 t %. “ t ee Ss ae 
trolled. The Torque Converter automatically supplies maximum a ss Le, — 
engine power with minimum engine effort and protects engine from 
stall and overloads. 
HYDROMATIC BRAKE-— (furnished as optional equipment)— 
provides smooth, safe, even braking. Wear of brake and other 
equipment is greatly reduced. 
FIELD PROVEN PERFORMANCE—Brewster N-4's have es- 
tablished a reputation for stamina and durability in U. S. and 
Canadian fields. Contractors’ records prove them highly profitable 
for drilling from 3500' to 5500’. 
BREWSTER MATCHED EQUIPMENT —the N-4 Team—The 
RS-18 Rotary, the 4-S Swivel, the H-100 Block, and the N-4 Draw- 
works—offers the maximum in engineered drilling efficiency and 
economy. e 
FAST FIELD SERVICE—the N-4 Rig, like any Brewster Rig, has 
the benefit of 24-hour field service anywhere in the U.S. A telephone 
call brings repair parts or an experienced service man immediately. 
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Gas Repressuring in Texas 


ROLAND GOULDY and R. P. DOBYNS 


The first gas repressuring project 
of record in Texas, which included 
about 300 wells, was started in the 
Petrolia Field, Clay County in Feb- 
ruary, 1926. 

Following the success of this proj- 
ect, a number of leases were subjected 
to gas injection, but it was not until 
1933 that repressuring came into 
wide-spread use in North Texas. Sev- 
eral projects were in operation in 
South Texas prior to 1933. 

The injected gas is usually a mix- 
ture of casinghead gas produced on 
the lease and purchased gas, and in- 
jection pressure is obtained by small 
single or two-stage compressors. 

Except for some of the projects in 
West Texas all wells on repressured 
leases reported are producing by 
pumping. 


North and West Central Texas 

\ summary of the reported projects 
in north and west central Texas is 
shown in Table 1. 

\nalysis of the projects on which 
recovery estimates were furnished by 
the operators indicates that on these 
projects gas repressuring will recover 
an additional 50 per cent above pri- 
mary recovery and economic failures 
are rare because of the low cost of 
operation and installation. 

A brief discussion of a few of the 
projects in North Texas follows: 

Lease “B,” Archer County, pro- 
duces from the Gunsight sand at an 
approximate depth of 1,300 ft. The 28 
producing wells drilled in 1924 and 
1925 developed a productive area of 
approximately 100 acres with average 
sand thickness of 13 ft. Production 
declined from 218 bbl per day in 
March, 1927, to 14 bbl per day in 
July, 1930. Gas injection started in 
1932 or 1933 increased the rate of pro- 
duction to about 90 bbl per day in 
1937. No records are available con- 
cerning the early gas injection, but 
for the past several years total injec- 
tion volume has been 80,000 to 100,- 
000 cu ft per day. At present there are 
18 producing wells and 3 gas injec- 
tion wells. Total production from the 
lease has been about 800,000 bbl, of 
which about 275,000 bbl were due to 
gas injection. It is estimated that over 
10 per cent of the original oil in place 
has been recovered. 
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Lease “C,” Clay County, produces 
from the Thornberry sand at a depth of 
1,100 ft. There are 19 wells on about 
99 productive acres. The production 
declined rapidly from 214 to about 20 
bbl per day. Some of the produced gas 
was returned to the sand early in the 
life of the lease, but it seems to have 
had no effect upon the production de- 
cline, probably because of insufficient 
injection volume. In 1946 outside gas 
became available, and rate of injec- 
tion was increased. The production 
curve indicates that a substantial 
amount of oil will be recovered as a 
result of gas injection. Injecting 10,- 
000 cu ft per day into one injection 
well increased production from 3 off- 
set wells from 2 to 10 bbl per day. 

Lease “D,” Clay County, produces 
from the Thornberry sand at a depth 
of 1,000 ft. There are 14 producing 
wells on this lease, only 5 of which are 
being affected by gas injection. The 
lease was producing at the allowable 
rate until September, 1946, at which 
time production started declining rap- 
idly. One well was converted to an 
injection well in June, 1947, with 11.- 
000 cu ft per day of produced gas be- 
ing injected. As a_result, the produc- 
tion due to repressuring during the six 
months since gas injection com- 
menced has more than paid the total 
capital investment in repressuring 
equipment. Operating expense of re- 
pressuring has been negligible. 


The average daily production from 
a group of leases in the Ranger dis- 
trict, Eastland and Stephens Counties, 
illustrates the effect of proper control 
of injected gas. These nine leases, com- 
prised of 46 producing wells and 20 


_input wells, were developed in the 


early 1920's. The majority of the wells 
are producing from 3,400 ft sand 
(Main Ranger Pay) ; however, 14 of 
the producing wells and 6 of the input 


wells are complete in the 1,800 ft shal- 


low sand. 


“Gas injection was started on some 
of the leases in 1937 and 1938 and was 
expanded to include all nine leases by 
1939. In August, 1943, a consulting 
engineer was employed by the opera- 
tor to study the repressuring system 
and to recommend any changes neces- 
sary for improved operation. In Sep- 
tember the total daily production was 





P 537. 
450 bbl per day. As a result of adjust. 


ing the input volumes, controlling th: 
produced gas and adding a few inpui 
wells, the production increased to a 
peak of 660 bbl per day in February. 
1947. The input pressures vary fron: 
5 psi to 50 psi, and the present tota! 
volume into all input wells is 1,206 
MCF per day. The cost of the input 
gas is nominal. Revenue derived from 
the sale of casinghead gas from these 
leases is $3,000 per month above the 
cost of the injected gas. It is estimated 
from the decline curve that from June. 
1943, until January 1, 1948, these 
leases have produced 294,000 bbl of 
oil more than previously expected 
recovery. 

A shallow lease in Young County 
was drilled in 1928. It produces from 
the Gunsight sand at a depth of ap- 
proximately 650 ft. Eight wells were 
drilled on the 40-acre lease, and maxi- 
mum production declined rapidly to 
a low of 14 bbl per day in July, 1931. 
In 1931 the wells apparently were 
reconditioned, and production was 
increased to approximately 50 bbl per 
day. The lease continued producing at 
a normal rate of decline until repres- 
suring was started in March, 1935. 
The third month after gas injection 
was started into two input wells, the 
production responded favorably, and 
in ten months increased to 63 bbl per 
day. In September, 1937, an additional 
produeing well and an input well were 
drilled on the lease; and the first 
month after gas was injected the pro- 
duction increased from 52 to 90 bbl 
per day. Since October, 1937, the pro- 
duction decline has been nominal, and 
the 10-well lease is now producing 20 
bbl per day. Total recovery from the 
lease has been about 302,000 bbl of 
which it is believed 109,000 bbl were 


the result of repressuring. 


Texas Panhandle 


Four repressuring projects were re- 
ported in the Texas Panhandle, the 
McConnell, Merton, Kelleville, and 
West Pampa. All these projects are in 
the area generally called the Pan- 
handle Field. The West Pampa and 
Merton projects produce from the 
Brown Dolomite formation. The Mc- 
Connell and Kelleville projects pro- 
duced from Granite Wash. 

Examination of Brown Dolomite 
cores reveals that the formation is of- 
ten fractured to a great extent, indi- 
cating that oil and gas may move 
vertically as well as laterally through 
the reservoir. Porosity varies from 0 
to 25 per cent and will average about 
12 per cent. Permeability will vary 
from 0 to 1000 md, averaging about 
25 md. The pay zone is not uniform 
and has series of porous and imper- 
vious zones. 
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T-16-OU Tubing Head — 


dual seal, reduced pressure —» 


area. Low flange stress. 


With the flexible O-C-T “C-19” 
Casing Head as the foundation . . . the 
only casing head that meets every well 
completion condition with a single com- 
pact model . . . this O-C-T Wellhead 
and Tree Assembly has set a new stand- 
ard for simplicity, for safety, for service. 

This O-C-T Wellhead and Tree As- 
sembly is the result of progressive O-C-T 
engineering and field service experience 
based on sound study, exhaustive lab- 
Oratory work and field testing, by ex- 
perience-qualified O-C-T Engineers. 

Yes, it's O-C-T quality from top to 
dottom . . . labeled by many as the oil 
industry's most practical wellhead as- 


sembly, Write for complete engineering 
details. 


JE-1 Flow Control . . . four 
pieces in one — quick change 
wing valve. 


WA-4 Tubing Hanger—eco- 
nomical, flexible, fast — no 
costly permanent investment in 
rams, 


C-19 Casing Head — self- 
sealing, flexible, safe, fast in- 
stallation. 
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The Cavins DEPTHOMETER is a simple, compact, 
direct-reading device that obsoletes ‘‘stringing-in” 
and gives you accurate measurements in very little 
more time than it takes to make a trip with your 
bailer. Comes in a handy carrying case (weighs 
only 17 pounds)—readily taken to any well—put on 
the line in a few seconds—priced to pay for itself 
quickly.—Write for illustrated folder. 


THE CAVINS CO. 
2853 Cherry Ave., Long Beach 6, California 


CAVINS DEPTHOMETER 


Ra Ri 








IMMEDIATE DELIVERY 
SINGLE X AND DOUBLE X LATHE CUT 


SEAMLESS NIPPLES 





Manufactured from new seamless tubing, precision machined 
for taper and bevel, accurately threaded and gauged. 


Plastic coating protects threads from rust and damge in 
handling to guarantee perfect threaded connections. 


Sizes: V4" through 65%” in standard lengths. Special sizes, 
brass, stainless and monel furnished to your requirements. 


SOLD ONLY THROUGH SUPPLY STORES 
Write for literature and price list. 
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1. Location and number of ‘projects. 











North & West 
Central Texas West South Total Ali 
Texas Panhandle Texas Texas Texas 

No of Projects.......... 178 4 5 4 191 
Depth range, feet....... 450-2400 2550-3280 2480-3100 1250-3850 450-3851) 
Thickness range, feet... . 5-35 20-70 20-400 14-18 5-400 
Acreage affected........ 13,925 14,177 4,371 2,156 34,629 
Number of producing 

eae SS ees 2410 1084 148 147 3789 
Number of injection 

Jee 496 160 27 27 710 
Daily injection rate, 

_ eee 7827 16,680 3443 3090 31,040 
Injection pressure 

FANGS, PEs. .055...... 1-420 30-500 150-1100 8-330 1-1100 
ratio of producing wells to 

injection wells........ 4.8 6.8 5.5 5.4 5.3 
Ratio of injected gas to 

produced oil.......... 860 1300 1200 2400 1200* 
Daily production, bbl. . . 9132 12607 2814 1290 25,623 


& *Note: 69 per cent are less than 1400 cu ft per bbl. 











TABLE 2. West Pampa project, September, 1947. 


Cumulative 





Daily Monthly 
Average Total Total 

Acreage... .. Pete pPecerask cose mareEhhae ona ee oti 11,667 
Number of producing wells....................... 869 
er eee 104 
Gross oil produced, bbl. . . ee i 308,473 74,538,360 
Avg. production per producing well, bbl........... 11.83 355 
ee SS a ern 343 580,302 
IS TN ean. o.oo so nceiacb.a bit ace. 0's oh oe tue 10,014 300,414 3,766,353 
Percent produced gas injected................... 51.8 
Produced G.O.R.—cu. ft. per bbl... ... ree a 1,881 
Injected G.O.R.—cu. ft. per bbl.......000 0000000. 974 
Net G.O.R.—cu. ft. per bbl. .................... 907 
Max. injection press, psi... . eet Gi Pe ee Ns 493 
ea ee re 62 


Avg. injection press, psi................... 303 








The recent inception of the secondary recovery operations 
does not warrant any definite conclusions as yet, but because 
of the character of the producing horizon, if the projects 
prove to be of value an extremely large area will open io 
secondary recovery work. 

The West Pampa project is the largest of the four projects 
in operation. It is operated under a cooperative agreement 
of 26 companies. Gas injection commenced in March, 1946. 

Table 2 is a summary of operations for the month of 
September, 1947. 


West Texas 


Repressuring is being carried on in the Permian dolo- 
mites and sands. 

One project has one injection well receiving 250 MCF 
per day with injection pressure of 1,120 psi. This project is 
of particular interest because it occurs in a reservoir with 
a very active natural water drive. The field is in the large 
stage of depletion with all wells producing at very high 
water-oil ratios although present reservoir pressure is sub- 
stantially as high as original pressure. Success of gas injec- 
tion as a means of receiving additional oil was predicted on 
the theory that a considerable volume of oil was trapped by 
the encroaching water in downward-opening cavernous 
pockets which could be recovered only by displacement with 
a fluid of lower specific gravity than the oil. 


South Texas 


The production record of a lease in the Loma Novia field. 
Duval County, depicts the effect of injection rate on oil 
production rate. 

Although the daily oil production from gas repressured 
leases is not large in comparison with the total daily 
production in Texas, the current repressured productiov 
amounts to over 9 million bbl annually, with only a small 
fraction of leases which might be benefited by secondary 
recovery now being repressured. Undoubtedly wider appli- 
cation of gas repressuring would result in the recovery 0 
substantial quantities of oil that otherwise will not be pro- 
duced, and it is hoped that data presented in this paper will 
encourage further investigation of repressuring by the own- 
ers of *1e many leases to which it may be applicable. 


THE PETROLEUM ENGINEER, May, 1949 








THE PETROLEUM ENGINEER, May, 1949 


Basis for Mutual Understanding 


Canis efforts at conservation of petroleum and natural gas products by 
the simple expedient of utilizing greater percentages of marginal fractions for 
the most useful purposes received an impetus recently too great in its potential 
possibilities to be overlooked. For decades the problem of using more of the light 
hydrocarbons in motor fuels has been studied; vapor locking tendencies of fuels 
and car fuel systems have been analyzed. Innumerable ideas have been applied 
to both fuels and systems to permit more butanes to be added without adding 
trouble to the motorists’ operation of the car and engine. Refiners have found 
out how to stabilize high volatility fuels adequately within wider limits. 

At the same time temporary shortages of crudes, gasolines;and other products 
developed. In a new effort to find out how far we can go with increased vapor 
pressure and volatility the Technical Committee of the NGA of America carried 
out road tests in the winter of 1946-1947. Results show that, at 60 F air tempera- 
ture, fuels of up to 17-18 Reid vapor pressure can be used safely. For winter 
operations in northern U. S. during December, January, and February the Com- 
mittee decided that commercial fuel: vapor pressures might be increased frem 
13 to 15 lb Reid satisfactorily. a 

Net result of addition of butanes, etc., to this degree provides a potential 
market for 5,000,000 bbl of butane annually, the Committee report says. Use 
of 30 per cent more of 12-lb natural gasoline will give a market-for 32,000,000 
bbl of natural. Or, in case the oil industry wishes to add more heavy material 
to balance the overall volatility and increase total production, qualified technol- 
ogists estimate the additional motor fuel made available might be as high as 
50,000,000 bbl. Such figures are i< the greatest aes to > the Ly ed and 
the consumers. . ; 

For handling and use of more volatile fuels of higher ° vapor ‘pressures recent 
reports from the automotive industry are more encouraging than ever.-To the 
American Petroleum Institute at Houston early in April, J. M. Crawford, engi- 
neering leader for General Motors and automobile builders in general, announced 
some results of experimental fuel system improvements that show these systems 
can be changed to handle fuels of greater volatility, with resultant greater econ- 
omy and higher fuel quality. Design limitations are serious and the automotive 
designers have a tough job to meet all requirements. To lower the fuel system 
temperatures by 18-25 degrees is an accomplishment, but it has been proved 
feasible. It is expectable that these fuel system improvements will appear shortly 
in commercial production. It behooves the refining industry to manufacture fuels 
to take maximum advantage of these radical improvements. 
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do when you need elp in evaluating crude 
stocks, in boosting product quality, in cutting 
processing costs .. . in meeting the complex 
problems you may face tomorrow? Can you 
count on the kind of help you need... 


when you need it? 
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Catalytic Polymerization 
Unit Added by McMurrey 


By O. C. DeLoach 


Secretary & Plant Superintendent 
McMurrey Refining Company 
A catalytic polymerization unit, re- 
cently placed on stream at the ‘Tyler, 
Tex., plant of McMurrey Refining Co., 
marks the latest step to be completed in 
= «~S(«a program of expan- 

‘+ sion and improve- 
ment begun soon 
after our refinery 
was built in 1931. 

The poly unit, 
which is of the 
chamber type, with 
a single tower and 
multiple catalyst 
beds, was designed 

p| by Universal Oil 

O.C.DeLoach Products Co. and 

sie built by our own 
construction department. 

Charge stock to the poly unit is the 
net stabilizer gas from our thermal 
cracking unit, also designed by UOP. 
Its composition and that of the polymer 
product leaving the poly plant are 
shown in the following table. 


Fresh Feed Polymer Gasoline 
Gas Mol. % __ Liquid Vol. % 








f 
H 





Hydrogen ...... 
Methane ....... 1.8 
po ae 18 
EES 7.6 
Propylene ...... 14.1 
Peeeeme 2.2.2.5 24.5 
Isobutane ...... 3.5 0.4 
Isobutylene ..... 7.2 0.1 
n-butylene ...... 15.2 2.5 
Normal butane .. 22.4 13.9 
Pemianes .... <<. 1.9 9.2 
Hexanes plus ... 73.9 
100.0 100.0 
Specific gravity 
of hexanes plus ........... 0.7316 
Properties of Polymer Gasoline 
on nent MES eee 396 
a A ene 12.3 
Specific gravity ............ .7082 


The poly unit has been producing 
approximately 150 b/d of polymer, 
which represents about 4 per cent on 
the topped crude charged to the crack- 
ing unit and an 8 per cent increase in 
gasoline yield. 


Save on Lead Requirements 


Not only is the overall production of 
gasoline thus increased, but the addi- 
tion of high octane polymer to the 
motor fuel considerably reduces the 
amount of tetraethyl lead required to 
maintain our octane standard at 
80ASTM and 88 Research for premium 
gasoline. The polymer has an 82.5 
ASTM octane rating and 100 ASTM 
blending value. Catalyst life during the 
first run, which ended Sept. 13, 1948, 
was 77.8 gallons of 2 lb. RVP polymer 
per pound of catalyst. Olefin conversion 
rate is about 90 per cent. 


A number of catalytic polymerization 
(Advertisement) 
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units have been installed since the war 
to process gases from catalytic cracking 
units. Many of these have been built by 
the adaptation of existing equipment. 
By contrast, this unit, designed to poly- 
merize thermally cracked gases, has been 
built with all new material from the 
ground up in accordance with our 
policy. 

In operation, the gas from the crack- 
ing plant stabilizer is caustic washed 
and water washed. It is then picked up 
by a compressor and passed through the 
catalyst tower, -and after exchanging 
heat with the catalyst tower effluent, is 
further heated to reaction temperature 
by means of a hot oil exchanger. Liquid 
butane is employed as a quench for cat- 
alyst temperature control. The catalyst 
tower effluent is fractionated to pro- 
duce a stabilized polymer and a butane 
fraction used in the. gasoline blends for 
vapor pressure control. 








Average Operating Conditions 

Average operating conditions for the 
unit are shown below: 
Catalyst Temperatures 

No. 1 bed — Avg. °F 

No. 2 bed — Avg. °F 

No. 3 bed — Avg. °F 

Catalyst tower pressure 

450 Ibs. per square inch 

Polymer production. .150 B/D Average 
Yield of Polymer 

Volume percent on topped crude. .4.0 
Olefin Contents — Mol. % 

Fresh feed 

Combined ‘feed 

Butane and lighter effluent 
Polymer Inspection 

RVP, pounds 

API gravity, degrees 

ASTM distillation 


+ Neer BE a See 400 
ASTM gum mgs/100 ml 
ASTM octane number 


Many of the advances in refinery de- 
sign made since 1931 are exemplified in 
the McMurrey refinery of today. Orig- 
inally it was a skimming and vis-break- 
ing operation only, with a charge capac- 
ity of 12,000 barrels per day of East 
Texas crude. Products were straight-run 
gasoline, kerosene and fuel oil. 

Two as later, a thermal cracking who uses Universal service. This service is 
unit i i 

elt: pal hays coi ered 5 eae his assurance of technical and operating 


Rebuilt in 1937 assistance when unusual difficulties arise or 


in 1937 the refinery was completely when a series of normal problems makes time 
rebuilt and modernized under UOP’s 
supervision. The existing cracking plant ; 
was converted to a UOP two-coil selec- when you need it. 
tive cracking unit to crack 3,750 b/d of 
a wide variety of charging stocks. 

‘The refinery still operates on East UNIVERSAL OIL PRODUCTS COMPANY 
Texas crudejgathered and delivered to 
the plant by our own pipeline system. oP General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A. 


rs addition to gasoline, we are now pro- LABORATORIES: RIVERSIDE, ILLINOIS 
ucing naphtha, kerosene, Diesel fuel 


anti No. 6 fuel oil. These are marketed : eas en 
chiefly by tasik car and tryck.’ ~ 3, 


~ 


‘ (hbietaaaaAs re | 


important. Universal service means help. . . 
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Regina, Sask. Telephone 8660 
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PRODUCT FROM 
WAX TANKS 


PROCESS 
WATER FILTRATE WAX 


CENTRIFUGE-B TR 





PRODUCT 


FIG. 1. Two-stage deoiling unit. 


Emulsion Deoiling of Crystalline Waxes 


With low investment and operating 
costs—one-fifth to one-third of that 
for conventional sweating plants—the 
Emulsion Deoiling Process offers a 
lop-grade solution to many wax de- 
oiling problems. Utilizing some in- 
teresting properties of waxes and 
wax-oul-water emulsions, the process 
enables the refiner to reduce the oil 
content of high-oil slack waxes to a 
total of 5 per cent, in a small fraction 
of the time required for sweating; de- 
oiling time is reduced. from hours to 
minutes. Process employs a combina- 
lion of chilling and emulsification with 


“The Lummus Company. 


THE PETROLEUM ENGINEER, May, 1949 


A. H. SCHUTTE* and K. E. ROSE* 


EXCLUSIVE 


cold water, with separation of oiul- 
water component from wax component 
by a special, highly efficient centrifuge 
unit under automatic control. A num- 
ber of units, up to 2500 B/D capacity 
are operating efficiently at present. 


Tue emulsion deoiling process pre- 
sents a new method for the continuous 
removal of oil from crystalline waxes. 
Unlike the separation of oil from 
crystalline waxes by conventional 








sweating, which is a batch process re- 
quiring extended time cycles, the 
processing time is a matter of minutes; 
therefore automatic control is immedi- 
ately effective. No expensive solvents 
or solvent recovery equipment is 
necessary because a water-oil emulsion 
is employed to effect the continuous 
separation. Low pressure exhaust 
steam is utilized for heating. Installa- 
tions of 400 to 2500 bbl per day 
capacity have been constructed and 
operated on a wide variety of stocks. 
The process offers the advantages of 
continuous operation, low operating 
cost, and low plant cost. 


C-7 
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FIG. 2. Schematic diagram 
of two-stage operation. 


Theory of the Process 


When an oily crystalline wax stock 
is emulsified with a nonsolvent liquid 
such as water and cooled to crystallize 
the wax, with the operation so con- 
trolled that water is retained as the 
continuous phase, a freely filtering 
substance is obtained. This emulsion, 
which will have an appearance ranging 
from smooth whipped cream to cottage 
cheese, can be separated readily by 
ordinary filtering or settling opera- 
tions. In practice, the emulsification 
and crystallization are accomplished 
simultaneously in the same zone by 
the direct introduction of water at 
such a temperature below the melting 
point of the wax that crystallization 
takes place at the same time the oil is 
emulsified. The amount of water in- 
troduced is regulated by a control 
valve which is governed by the tem- 
perature of the final emulsion. De- 
pending on the original water tem- 


perature and operating conditions, the 
ratio of water to wax will vary from 
1:1 to 5:1. The following heat balance 
can be set up around the point of mix- 
ing: Sensible heat removed from waxy 
oil charge + latent heat of crystalliza- 
tion + heat of mixing = heat pick-up 
by water. A small amount of air is 
also added at the mixing zone to aer- 
ate the emulsion. 


The amount of “subcooling” (melt- 
ing point of the oily wax charge minus 
the final emulsion temperature) is de- 
pendent upon the boiling range of the 
stock, its oil content and the oil re- 
duction and yield desired on the final 
product. In a narrow boiling range 
material, the melting points of the 
waxes also fall within a narrow range; 
consequently, the amount of wax crys- 
tallized from this type stock per de- 
gree of subcooling will be greater than 
the amount crystallized from a wide 
boiling range material. The quantity 
of solid material which the emulsion 
will tolerate is remarkably high when 
compared with most liquid-solid emul- 
sions. The complexity of the emulsion 
will be appreciated when one con- 
siders that solid, gas and liquid are 
present with the latter consisting of 
both oil and water. 


One of the most efficient ways of 
separating these emulsions is to charge 
them to a basket type centrifugal. The 
deposited cake after the oil and water 
have been removed is finely crystal- 
line and porous and may be washed 
readily with large volumes of water. 
Additional fractional separation may 
be obtained by employing washes at 
temperatures above the temperature of 
the charge emulsion. When treated in 
this way, a partial shrinkage of the 
cake results in a squeezing action 
which aids the oil removal without 





effecting the porosity of the cake. The 
factors influencing the degree of oil 
separation are as follows: 


_ -1. The crude source from which the 


slack wax is obtained. This dif. 
ference will be seen by referring 
to Fig. 4 and noting the differ- 
ence in slopes of the lines for 
slack waxes from various crude 
sources. 

2. The percentage of oil in the 
original charge. 

3. The degree of fractionation in 
the distillation unit which pro- 
a the original waxy distil- 
ate. 


Fig. 4 is a plot showing the rela- 
tionship between the oil content of the 
charge and the oil content of the cake 
obtained from each deoiling step. It 
will be noted that a definite relation- 
ship does exist. This relationship indi- 
cates the equilibrium attained in the 
original emulsion. 


Process Equipment 


The equipment for a two-stage de- 
oiling unit is shown on the flow sheet, 
Fig. 1. The oily wax material to be 
processed is introduced by a variable 
speed pump AG-1 into the suction of 
the emulsifier AG-2. The capacity of 
this pump is 5 to 6 times the volume of 
the net emulsion; the excess is re- 
turned through the by-pass back to 
the suction of AG-2. A small amount 
of compressed air is added with the 
oily wax charge at the emulsifier suc- 
tion. The temperature of the net emul- 
sion is controlled within a range of 
14 F by an automatic instrument op- 
erating on the water introduced to the 
emulsifier. To insure intimate mixing 
of all components, the emulsification 
is done under a pressure of 50 psig. 
The net emulsion is charged to either 
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FIG. 3. Solid rotor centrifugal. 
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a perforate-wall basket lined with a 
filter medium or to a solid wall basket. 
In the case of the perforate-wall bas- 


ket, the liquid components of the 
emulsion are thrown out and collected 
‘in the lower portion of the jacketed 


housing surrounding the rotor. The 
deposited cake travels up the wall of 
the basket as an annular mass and is 
discharged over the top into a steam 
jacketed melting ring from which it 
flows to F-2. The characteristics of the 
emulsion are such as to cause a self- 
propulsion upwards of the deposited 
cake. Due to the presence of water, the 
density of the charge material at the 
feed point is considerably greater than 
the density of the dry cake. The pres- 
sure acting on a particle of feed at this 
point is much greater than the pres- 
sure acting on a particle of cake which 
results in a net upward force in the 
cake. 

The cake may be washed with water 
at a controlled temperature during its 
progress up the wall of the basket. 
This wash material which will have a 
melting point and oil content similar 
to the oily wax charge stock can be 
withdrawn separately and used as a 
recycle stock. 

The second pass operation is very 
similar to the first pass. The material 
to be rerun, either cake or filtrate, is 
introduced into the suction of BG-2 by 
the variable speed pump BG-1; emul- 
sified-at some controlled temperature; 
and separated in the basket type cen- 
trifugal. If the original oily slack wax 
is above approximately 112 F M. P. 
it is usually necessary to rerun the 
filtrate in order to obtain a final foots 
oil having a melting point of 85 F max. 
Fig. 2 is a schematic diagram of a 
two-pass operation in which the fil- 
trate is rerun to an 85 F M. P. foots 
oil. The figures in parenthesis are 
theoretical yields of each of the vari- 
ous products based on one hundred 
parts of an oily slack wax charge hav- 
ing a melting point of 114 F and a 
solvent oil content of 25 per cent. For 
a two-pass scheme as depicted the 
final emulsion temperature for the 
first pass would be 100 F; for the sec- 
ond pass, 84 F. A water wash at ap- 
proximately 120 F would be employed 
in the first pass operation; no water 
wash would be used in the second pass 
since a maximum wax recovery, at the 
expense of a slightly higher oil con- 
tent of the recycle cake, is desirable at 
this point. When the melting point of 
the oily slack wax charge is low, the 
required foots oil melting point can 
be obtained in a single operation; in 
which case, the first pass cake can be 
rerun for removal of additional oil; 
filivate from the latter operation then 
becomes the recycle material. It is 
sonietimes feasible to add to the sec- 
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ond-pass operation a fresh charge 


stock different from the original. 
charge material. The two schemes of 


operation just described can be modi- 
fied to fit into the particular require- 
ments of each refinery. 

An outstanding development in the 
process has been the design of a solid 
wall centrifugal basket. Three bowls 
of this type, 84 in. in diameter and 60 
in. high are now in operation in a 
2500-bbl-a-day installation at the 
Point Breeze Refinery (Philadelphia, 
Pennsylvania) of the Atlantic Refin- 
ing Company. The solid wall bow! dif- 
fers from the basket type filtering cen- 
trifugal in that no filter medium is 


FIG. 4 


Deoiling various wax stocks. 


BURMA 
SLACK WAX 


PER CENT OIL 





{ 2 3 
NUMBER DEOILING STEPS 


employed. The operation of the’ solid 
wall centrifugal may be more olearly 
seen by reference to the cross sec- 
tional cut, Figs. 3 and 3A. A “lip” 
located at the top of the cylinder, 
forms an angle of approximately 45 
deg with the wall of the bowl. Near the 
junction of the lip with the wall a 
series of holes, hereafter referred to as 
filtrate holes is drilled through the lip 
for the continuous discharge of the 
liquid components of the original 
emulsion. A baffle plate is located at 
the bottom of the bowl under which 
the emulsion is fed continuously. The 
aerated porous wax cake forms the 
innermost layer of the three layers of 
water, oil-water emulsion, and wax. 
Between the inside wax layer and out- 
side water layer against the bowl wall, 
a layer of oil-water emulsion is formed 
in which some wax cake is submerged. 
This submerged cake is displaced in- 
ward continually, as well as upward, 
by the formation of new cake from the 
feed. As the annular mass moves up- 
ward, the water and oil-water emulsion 
gravitate to the wall, pass through the 
filtrate holes and thence into an an- 
nular space separate from that in 
which the wax cake is collected. This 
oil-water material then flows to F-1, 
is picked-up by pump G-4 and dis- 
charged to field tankage where heat is 
applied for complete oil-water separa- 
tion. Again, a water wash at a con- 
trolled temperature can be employed 
to obtain further separation as the 
cake moves up the wall of the bowl; 
however, the wash material in this 
case is not separated from the filtrate. 

The depth of the various layers in 
the bowl is controlled very easily by 
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FIG. 5. Self-contained water system. 
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FIG. 6. Interior of building showing product pumps 
and instrument panels for 2500-bbi installation. 


maintaining a constant water load on 
the filtrate holes. The water and oil- 
water emulsion, which is discharged 
from the centrifugal housing at a tem- 
perature near to or slightly above the 
original emulsion temperature, will- 
eparate partially by settling in tank 
F-1. A portion of the water layer is 
returned by pump G-6 through a con- 
trol valve to the process water line and 
since this recycled water is at the tem- 
perature of the final emulsion no addi- 
tional cooling requirements are im- 
posed on the process water. The 
volume of the combined waters is 
measured by an orifice and main- 
tained constant by an automatic con- 
trol instrument at some predetermined: 
value. Should the volume of process 
water required for the emulsification 
change due to a change in water tem- 
perature or to a change in operating 
conditions, the volume of recycle 
water will automatically be changed in 
order to maintain the total volume at 
the predetermined value. 

lf the water load on the filtrate 
holes is too high the total area of each 
hole will be taken up entirely in pass- 
ing the water. The layer of oil-water 
emulsion will increase in depth in the 
centrifugal bowl. until a point is 
reached where this material is dis- 
charging over the top lip along with 
the wax cake. Conversely, if the water 
load on the filtrate holes is too low. 
the holes will pass all of the water and 


C-10 


oil-water emulsion and a point will be 


_ reached where the filtrate will be con- 


taminated with submerged cake. By 
simply resetting the index on the auto- 
matic flow control instrument, a bal- 
ance between the two extremes is ob- 
tained. 

The equipment may be operated at 
full capacity with emulsion tempera- 
tures within 8 to 10 deg of the cooling 


water. temperature. In regions where 
plant cooling water temperatures are 
above 80 F approximately or where 
water costs are high, the water can be 
reused economically. Fig. 5 depicts a 
system to cool the water ee reuse. The 
water at approximately 120 F is with- 
drawn automatically from the oil- 
water settling tanks to the sump. The 
addition of a small amount of soluble 
salt to the process water aids ma- 
terially the separation of the oil and 
water and permits these tanks to be 
operated at a low temperature level 
which in turn reduces the heat load on 
the cooling tower. At the sump the 
water is picked up by G-7, discharged 
over the cooling tower and cooled to 
approximately 90 F. A portion or all 
of this water can be chilled to a lower 
temperature in the steam jet refrigera- 
tion equipment. The condensate from 
this unit is the major source of make- 
up water for the closed system. The 
unit is small, compact and fully instru- 
mented for automatic control. 

The compactness of the entire 
process is a distinguishing feature of 
emulsion deoiling as evidenced by the 
installation of a 2500-bbl-per-day unit 
containing three 84-in. diam cen- 
trifuges, cooling tower, and vacuum 
refrigeration equipment in a plot 60 
ft by 120 ft. The building within this 
plot, housing the charge pumps, emul- 
sifiers, product pumps and centrifuges, 
is 50 by 52 ft. Fig. 6 shows the prod- 
uct pumps, water recycle pumps and 
control panels in the foreground while 
in the background can be seen the 
emulsifiers and charge pumps. The 
manifolding above the product pumps 
and at the charge pumps makes pos- 
sible a variety of operations on several 


FIG. 7. Three 84-in. by 60-in. centrifugals. 
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stocks vary in melting point from 98.3 
F to 126 F and from 9.5 to 39 per cent 

















are 
ere oil. Stocks containing 50 per cent oil 
be and higher have been deoiled success- 
IS a fully. The versatility of the process is 
The demonstrated by the data presented in 
ith- columns A and F. The final foots oil 
oil- of 85 F maximum from “A” was ob- 
lhe tained by a two-step operation. The 
ble first step produced the deoiled cake of 
ma: 5-6 per cent oil and a filtrate of 95.F 
and melting point which was rerun-in a 
be second stage to the final foots oil. This 
vel operation permits low melting point 
on waxes from other sources to be 
the blended with the first stage filtrate and 
ved the subsequent recovery of these 
| to waxes. The operation in column F 
all produced the final foots oil in a single 
wer step. The wax cake containing 17 per 
ra: cent oil could be rerun directly into a 
om second stage for further oil removal 
ke- or it could likewise be blended with 
The waxes from outside sources before 
Tu- al rerunning. The operations D and G 
ee ce on Pennsylvania B-K slack wax show 
tire very good oil reductions for the yield 
of FIG. 8. Steam jet refrigeration unit with cooling of wax cake. This is typical of these 
the tower to the right for self-contained water system. type stocks. 
init 
en- ————_——_—_— = mows —————~-= anaes —— ee enna nae 
um . . eye 
60 TABLE 1. Typical data—-pilot plant emulsion deoiling. 
his _ A B Cc D E F ey “G — iH aie! i ee 
ul- Source of charge stock Mid-Cont. East East Penna Penna Mid-Cont. Penna East Penna 
Pressed Texas Texas B-K B-K Pressed B-K Texas B-K 
eS, Slack Wax Slack Wax Slack Wax Slack Wax Slack Wax Slack Wax Slack Wax Slack Wax Slack Wax 
od- Oil content Y wt ASTM 38.3 28 39 9.5 16 40 15.5 19 7.5 
ind Melting point °F__.. ; _ 102.2 106.7 98.3 126 116 102 116.1 115.5 120.2 
tile Products from centrifuging 
ee ED a at le as 
the Yield on charge % vol... 33 45.2" 50% 47 24 47.5 39.3 75% 48.2 
rh Oil content % wt ASTM... 5-6 14 20 3 2.4 17 5.1 10 3.2 
e Melting point °F... Shc sorta 123 117 110 133 133.8 112 128 121.5 127 
aps Filtrate 
1OS- Yield on charge % vol.—._................. ae cane 67 54.8* 50* 53 76 52.2 60.7 25* 51.8 
| Oil content % wt ASTM................-. 2.2. 55 54 22 ai 39 12.3 
Ta Melting point °F__. Screech 84 95 83.5 117 106.3 85 105.2 98 111.8 
Ultimate yield over 85 F MP foots oil... ‘ ‘ 33 56 50 finds 47.5 c 80 
Type of centrifugal... + Filtering Filtering Solid Rotor Filtering Filtering Solid Rotor Filtering Solid Rotor Filtering 


Number of deoiling steps... em est 2 1 I 1 2 1 1 1 1 


*Weight per cent 











TABLE 2, Plant data—commercial operation. 
48-in. filtering centrifugal. 





different charge stocks. Fig. 7 is a 














r e e A B Cc D E 
view showing three 84 x 60-in. cen- B-Aslack Cycle © Accumu- Cake _—B-A slack 
trifugals. In the foreground is the wax from from lated from wax from 

- z 125 A filtrate = 50% 80 
water washing manifold and the over- vis Penna from other vis—50% 
. . . i ) TS i S$ 2 i 
head emulsion charge line. A view of - er Pandy 
> M4 - - . Charge stock: 
the steam jet refrigeration equipment M P °F ASTM 125-127 124 114.4 123 118.6 

and cooling tower is shown in Fig. 8. Per cent atl, eclvent method. |ClG 6.2 17 3.5 13 
The process water, chilled water, and Cake: 
condensate pumps are located on the 8 het eee, : Th. o 47:3 
ground level directly below the refris- M P °F ASTM licnonphcahanettansentinladttieeapistbiisaances 130-131 129.1 123 129 128.6 
eration unit ¢ © Per cent oil, ASTM nee pena. i: See's 2.8 3.5 1.8 2.8 

F Filtrate: 
. I ls OU I ii 29 54.8 52 48 §2.7 
Pilot-Plant Results Volume % I Ng a 29 10.4 $2.7 
Twp} . i i 2. See 118 118.8 106 Z 110 
typical data from pilot plant op- Per cent oil, ASTM ..... EE IS aad 12 ee as 

eration on: various stocks are pre- Cycle: 
sented in Table I. These stocks include ca oO RNC 
Mid-Continent pressed slack wax, East diate ~ eeeemenrspeatee settee: ae 

. . er cent oil, AST} ne te nerh tO 6.2 
Texas pressed slack wax and Pennsy]- . 
Vania solvent dewaxed slack. The Charge rate B /D_-——--—-------------.--—- S73 396 495 430 430 
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Commercial Operation 


The results obtained from the op- 
eration of an emulsion deoiling plant 
having a 48-in. filtering type centrifu- 
gal are presented in Table 2. Charge 
stock for this plant was obtained by 
solvent dewaxing of Pennsylvania dis- 
tillates. The operation shown in col- 
umn E is of interest because of the 
degree of separation obtained on a 
stock containing high end-point 
waxes. Table 3 shows the performance 
of a 60-in. filtering type centrifugal 
when operating on Mid-Continent 
pressed slack wax. The operation on 
sweater foots oil to produce a wax 
cake of 113 F melting point and an 
80 F cold test filtrate is of particular 
interest and demonstrates the use of 
the emulsion deoiling process as a 
“wax trap” to recover low melting 
point waxes. This versatility is of value 
in plant practice. 

The operating performance for a de- 
oiling unit employing three 84-in. 
solid rotor centrifugals is presented in 
Table 4. This plant, operating on an 
East Texas pressed slack wax, reduces 








TABLE 3. Plant data—commercial 
operation. 
60-in. filtering centrifugal. 





Slack wax Sweater 
from foots oil 
M.C. crude 
Charge material 
MP °F ASTM.. icici eta 86 
Per cent oil, AST'M........ sae (cold test) 
Cake 
Volume % on charge....-....... . 68 14. 
BP SP ABT asic s-..na-x' 296.5 113 
Per cent oil, ASTM..._.......... 23 30 
Filtrate 
MP °F . shed RTE 81 
ie. en Rate ae 82 80 
ee 81.5 
Per cent 122 MP wax............... 14.3 10.5 
harge rate B/D ni. Ole 338 
(750 gross) 











by 50 per cent the oil in the charge 
wax. The cake at about 121 F melting 
point is sent to the sweaters from 
which some 500 bbl per day of foots 


oil from the sweating operation are 


returned to the second deoiling step 
to recover additional waxes. A final 
filtrate of 85 F melting point is dis- 
carded. 

The direct operating costs of a two- 
stage emulsion deoiling unit are shown 








TABLE 4. Plant data—commercial 
operation. 
84-in. solid rotor centrifugal. 








A* By 
East Texas Filtrate 
slack wax from A 
plus cake plus foots 
from B oil from 
. sweating 
cake A 
Charge material: 
ae 2 | | EF 102.6 
Fer cent.oll, ASTM... 27 38.2 
Cake: 
Volume % on charge... 53 67 
Volume % on slack wax 
and foots oil __-_.. ieee 56.3 
od 120.7 105.8 
Per cent oil, ASTM-.................. 12.9 32.5 
Filtrate: 
Volume % on charge................ 47 33 
Volume % on slack wax 
eo eee 22:7 
mre Ae ow 103.2 86.6 
Per cent oil ASTM .................. 53.8 58.7 
Charge rate: 
OS ee | 526 
a 2260 


Per cent oil reduction (weighted 
average of net charge)-.------....... 





*East Texas slack wax MP 117.6 F, 23% oil ASTM. 
7Foots oil from sweating cake A MP 98.5 F, 45% 
sil ASTM. 








in Table 5. These costs are based on a 
unit charging 2500 bbl per day of a 
mixture of slack waxes ranging in 
melting point from 100 F to 125 F 
and oil contents from 20 to 30 per 
cent. The products from the plant are 
wax cakes of 5 to 8 per cent oil and a 
final filtrate of 85 F. In regions where 
water is not available at 70 F, it would 











TABLE 5. 
Steam__..._.. 125 Ib per bbl 3.8 cents per bbl slack 
Power__... 2.4 kwhr per bbl 2.4 
Water__...410 gal per bbl 0.4 
Labor__...... 48 manhours 3.8 
Total... 10.4 





Steam at 30 cents per 1000 Ib. 
Power at 1 cent per kwhr. 
Water at 1 cent per 1000 gal. 








be necessary to chill a portion of the 
process water. On the basis of a steam 
jet refrigeration unit, 48 lb of steam 
per bbl of slack would be required io 
chill this portion of the water from 
90 F to 70 F. As a result, operating 
costs would be increased by 2 cents 
per barrel. Sufficient steam drives 
have been installed to supply the 
necessary low pressure steam for heat- 
ing. 
The emulsion deoiling process of- 
fers a simple, inexpensive, and effi- 
cient continuous deoiling process 
which has found application in the 
economic production of wax. One 
popular application of this process 
has been the preliminary deoiling of a 
high oil content slack wax (40-50 per 
cent) in a two-pass operation to 5 per 
cent. This material is then charged to 
the existing sweating ovens, increas- 
ing the wax production capacity of 
this plant and improving the quality 
of the finished wax. Investment and 
operating costs range from 1/5 to 1/3 
of conventional sweating costs. Based 
on representative refinery utility costs, 
the total direct operating cost includ- 
ing labor is only 10.4 cents per bbl of 
charge for a two-stage operation of 
the type shown in Fig. 2. This operat- 
ing cost is far lower than that usually 
encountered in conventional sweating 
or in deoiling methods using solvents. 

kkk 





Remote Flow Control Valve 


When loading a tank car or other 
container through a line and a loadin 
pump, and when pump and oie 
valve, such as a Merco valve, are at 
a distance from the loading platform 
and the loading supervisor, the valve 
may fail to close properly when the 
loader manipulates the controls, due 
to solids or debris in the seat, or to a 
broken valve part, or for other cause. 
The result is often a serious spillage 
of the product being loaded, before 
the attention of the pump operator 
can be called, or before the loader can 
shut down the pump manually. 

To obviate this, a gate valve cap be 


C-12 


installed in loading lines at the rack, 
in easy reach of the loader. When the 
regular pump-stopping method fails 


to operate for any reason, the spillage 


can be avoided and the flow of prod- 





uct shut off by closing this emergency 
valve manually, until the pump can be 
stopped by the operator. The drawing 
illustrates the simple solution of the 
emergency problem.—(Asa Moss). 








GATE 
VALVE 
ONE SHUT 
MAN OFF TANK 
4-in. OlL LINE PUMP VALVE 
TANK CAR 
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Use of Controllers With ‘Rate’ Actions 


PART | 


1. Control of many processes can be 
improved by using derivative. 

2. The shape of the signature curve 
indicates the difficulty of a process 
and hence the value of derivative 
in the controller. 

3. Time lag alone is a poor guide in 
determining whether or not to use 
derivative. : 


4. Temperature control often calls for 
derivative but there are many ap- 
plications where this is untrue and 
many applications other than those 
for the control of temperature 
where derivative can be used to 
advantage. 


5. A derivative controller does not 
normally cause its valve to move 
excessively. 


6. “Derivative” should not be used on 
processes which are unsymmetri- 
cal or where noise is excessive. 


7. The “restrictive” unit is suggested 
for many processes where difficulty 
is encountered and where deriva- 
tive cannot be used. It has been 
found that these processes are al- 
most invariably those with a rapid 
response. 

8. A tabulation (Table 1) of certain 

well-known refining processes gives 

examples of typical cases where 
derivative can or cannot be used. 


Introduction 


Any discussion of derivative and its 
use should be preceded properly by 
a brief description of what it is. By 
definition, “Derivative is the control 
function which applies a corrective 
action proportional to rate of change 
of measurement in a direction to re- 
strict its motion.” As the most recently 
developed of the various control func- 
tions, derivative is still obscured by 
some mystery in spite of the fact that 
it is a simple affair both as regards its 
mechanics and its usage. The other 
more commonly used controllers are 
on-off, proportional, and reset and 
since on-off is a special case of the 
proportional mechanism, it may be 
excluded from this discussion. Pro- 


“The Foxboro Company, Foxboro, Massachu- 
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portional and reset may be encount. 
ered individually or together, al- 
though reset alone is not used 
commonly in pneumatic circuits. (We 
are all familiar with the many types 
of electric floating control that are ex- 
amples of reset used alone.) Deriva- 
tive, unlike these other types, cannot 
be used alone. It is an additional 
stabilizing function and its very 
nature precludes its use except in con- 
junction with one of the other control 
functions. Because of this, there is a 
tendency for the derivative effect to 
be considerably obscured or at least 
for it to be confused with these other 
functions. It is improper to enter into 
any consideration of derivative while 
there is any possibility of this confu- 
sion and it is necessary, therefore, to 
examine the mechanics of the differ- 
ent controllers. The relations between 
the more common proportional and 
reset control actions and derivative is 
shown graphically in Fig. 1. The de- 
rivative effect, proportional to rate 
only, is added to the other two control 
effects, regardless of the cumulative 
total of these two effects. As shown, 
it is easy to think of this effect in 





terms of an additional valve action. 
This is a very misleading conception, 
however, because it invariably leaves 
the impression of a valve being sub- 
jected to exaggerated motions. 

In order to avoid this difficulty, it 
is recommended that for general con- 
siderations derivative be evaluated in 
terms of time. Thus, if a controller is 
disturbed, the measurement will start 
to move and the valve responding to 
the derivative action will reach a 
given position sooner than one that 
responds only to proportional and 
reset. This lead (“t” in Fig. 2) is 
called the “derivative time.” 

The considerable stabilizing effect 
of derivative is its contribution to con- 
trol and it is well to remember that it 
does not recognize control point. Ac- 
tually the derivative action will tend 
to prevent the measurement moving 
back to the control point rather than 
assisting it. Its sole function is to re- 
tard motions of the measurement. The 
number of descriptions in the litera- 
ture covering the mechanics of and 
reactions from a derivative con- 
troller’ ? make further discussion of 
it at this time repetitious. 








TABLE 1. 





Predominant’ 
Difficulty 


he? Measure- 
Application ment 


Valve controls Notes 


Use 
derivative 





Fractionating Temp. Transfer and — 
column transportation lags 





Reflux or reboiler Smaller deviations from control point Yes 
i 


improve product quality. 





Furnace outlet Temp transfer and — 
transportation lags 


Fuel supply 


Often ability to hold exact control point Yes 
permits a higher operating temperature 
and better results. 





Heat exchanger Temp ‘Transfer and _ 
transportation lags 


Heating medium Symmetrical type—Choice depends on Yes 


economics. or No 





Heat Exchanger Temp Transfer and — 
transportation lags 


Heating medium Mixed flow type—A nonsymmetrical No 


response possible. 





Reactor in fluid Temp None 


Hot catalyst flow High demand capacity points to ease of No 
































catalyst unit control.{ Also rapid changes in rate of 
flow of catalyst are undesirable. 
Absorber tower Press. None Overhead vapors High demand capacity points to easy No 
control. 
Debutanizer Press. Transfer and — Reboiler heating . Close control increases yield quality.t Yes 
tower transportation lags __ oil This is almost as difficult as tempera- 
ture control. 
Most pump Press. None Pump speed Often controlled satisfactorily by a simple No 
Suctions regulator. 
Pipe line pump Press. Inertia of fluid in Pump speed This is quite a difficult control problem Yes 
suction pipe line and should be treated as such. 
Gas Engine driven Speed None Fuel to engine With properly engineered valves and No 
pump regulation this is an easy application. 
Steam driven Speed Inertia of flywheel Steam to engine Slow-speed engines require heavy fly- Yes 
reciprocating can be high bo net Control consequently becomes 
ifficult. 


pump 
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FIG. 1. Graphical illustration of the 
relation between proportional and 
reset control actions, and ‘derivative.’ 


“Noisy” Processes 


lt is found in practice that many 
industrial processes are subject to 
generally small, but rapid variations 
of the measurement caused by un- 
systematic and extraneous influences 
that are not capable of being con- 
trolled. Such influences have been 
given the name “noise” and, for brev- 
ity, this term will be used in the dis- 
cussion that follows. A typical ex- 
ample of noise in a process is seen 
where the temperature of a body of 
fluid is being controlled by the ad- 
mission of heat. The measuring ele- 
ment of a controller, say a resistance 
bulb, is small and consequently meas- 
ures only the temperature of the small 
body of fluid immediately surround- 
ing it. If the main body of fluid is 
mixed improperly, as is usual, there 
will be small and rapid changes in 
temperature at the bulb which bear 
no relation to the average tempera- 
ture. If the controller responds to 
these changes, there may be quite 
serious disturbances to the average 
temperature and hence to the per- 
formance of the controller. Since de- 
rivative is sensitive to rate, any con- 
troller in which this function is 
embodied will respond quite violently 
to a “noisy” process. 

Consider a hypothetical case with 
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reference to Fig. 2 where the measure- 
ment moves from 20 per cent to 40 
per cent instantly. (An infinite rate. ) 
If the derivative time were zero, the 
output pressure would go from 2 to 
about 314 psig, but if it were at any 
other value, then the output pressure 
would go from 2 to maximum because 
the derivative responding to an in- 
finite rate would attempt to impose 
an infinite correction. (The ratio of 
output pressures for these two cases 
would be infinity.) It is because of 
this response that a “noisy” process 
will cause a derivative controller to 
produce violent output pressure 
changes. In order to avoid this con- 
dition, it is desirable to impose a 
mechanical limitation on the maxi- 


mum ratio of output pressures that 


can occur as a result of ultrarapid 
pen motions. In the case described 
above, if this limitation had been 
present and if a ratio of, say, 5 to | 
had existed, then the output pressure 
in the first case would still have gone 
from 2 to 314 psig, but in the second 
instance, the output pressure would 
only have gone from 2 to 914 psig. It 
has been shown that with a modifica- 
tion of this type, derivative can be 
very helpful on processes where the 
noise might otherwise have compro- 
mised its use. It is important to recog- 
nize that this precaution is taken since 
most processes are subject to a certain 
amount of noise. A comparison be- 
tween the performance of a pure de- 
rivative controller and one that has 
been modified in this manner, is 


shown in Fig. 3. It has been estab) 
lished that if the limiting ratio is heid 
to between 5 and 10 to 1 there is no 
substantial reduction in the beneiit 
from the derivative function while at 
the same time the noise susceptibility 
of the controller is materially reduced. 


Controller Adjustments 


Some confusion has been evident 
in connection with the adjusting of a 
derivative controller. This is caused 
perhaps by the variety of names that 
have been given it and also by the 
number of forms in which it has ap- 
peared. A procedure for arriving at 
the best settings of proportional band, 
reset and derivative is outlined below: 

Assume a complete lack of back- 
ground with the particular process, 
and hence no basis upon which to 
start. With reset time set at maximum, 
and derivative time at minimum, the 
proportional band width should be 
reduced gradually until a tendency to 
instability is observed. Next the 
derivative time should be increased 
progressively until the maximum 
value, consistent with no cycling, is 
obtained. (During this process the 
proportional band may be reduced 
further.) Finally, the reset time may 
be reduced to its optimum value. 

By following this procedure a single 
coritrol function is adjusted at a time 
and consequently, when a cycle starts 
to appear there is no doubt about 
which adjustment to make. This is 
particularly important where deriva- 
tive and reset adjustments are in- 


FIG, 2. Lead, ‘'t'’, or ‘derivative time’’ in a control setting. 
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FIG. 3. Comparison between the performance of a pure derivative 
controller and one modified to minimize the effect of process ‘‘noise’’. 


volved. Too short a reset time will 
cause a reset cycle, and a derivative 
time that is too long will result in a 
derivative cycle; it is quite difficult to 
distinguish one of these cycles from 
the other. If both adjustments are 
made simultaneously and if a cycle is 
present, it is difficult to decide which 
of the two functions is causing the 
trouble. 


It is possible to adjust a controller 
to a condition of unstable equilibrium, 
particularly when derivative is used. 
For this reason it is unwise to adjust 
the settings when the process is ab- 
solutely quiet with the controller 
measurement at a standstill. It may be 
necessary to move the control point 
back and forth after each adjustment 
to avoid this difficulty. 


Application of “Derivative” 


The theory and mechanics of deriv- 
ative are generally of no more than 
academic interest to the average user, 
whereas it is of considerable moment 
to be able to decide when and where it 
can be employed gainfully. In com- 
mon with all sound engineering prin- 
ciples, it is not good to use a compli- 
cated device where a simpler one will 
suffice. A clear conception of what 
derivative is unquestionably helps in 
deciding when it can be used, but a 
number of further considerations will 
prove helpful in making the selection. 


Noise. It must be generally mone: 
nized that there are processes whic 
are so “noisy” that derivative cannot 
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be employed practically. In these 
cases the motions of the pen, due to 
“noise” are of such frequency and 
magnitude that it is impossible for the 
derivative to do anything other than 
aggravate the already bad condition. 
When such a condition is found it may 
be necessary to filter out the noise me- 
chanically. Considerable caution must 
be exercised to avoid arriving at a 
noiseless signal which, however, is not 
representative of the true conditions. 


Control Valve — Installation. In a 
derivative controller the faster initial 
motions of the control valve must be 
translated promptly into proportional 
changes in rate of flow of the con- 
trolled medium in order that the value 
of the rate sensing function may be 
realized. To insure this, the valve must 
be provided with an adequate poten- 
tial from which it may draw during 
periods of change. If the pressure 
drop across the valve were to increase 
or decrease materially when it op- 
erated, much of the derivative effect 
would be lost. For example, if the line 
in which the valve is located is un- 
dersized and the pressure drop across 
the valve is a small percentage of that 
in the line, then most of the benefits 
that could be expected from the con- 
troller will not be forthcoming. 


Control V alve—Motions. Generally 
speaking, it is incorrect to reason that 
derivative should not be used because 
“excessive motion of the valve will 
disturb other parts of the process.” It 
is more often true that the maximum 





travel of the control valve for a given 
upset is no greater when the derive- 
tive controller is used than otherwisc. 
Records of valve actions in tests dis- 
cussed later in this article show this 
clearly. It is generally the earlier mo- 
tion of the valve which improves con- 
trol rather than a larger motion, and 
it can be said that if the control valve 
is being subjected to very violent ac- 
tions-by the derivative function in the 
controller, it is probable that some- 
thing is wrong with either the instru- 
ment, installation, or adjustment. 

Normally the proportional band of 
a controller will be reduced where 
derivative is added. If this reduction 
is not made, it can be expected that 
the earlier motions of the control valve 
resulting in increased stability will 
cause the process to be maintained 
within the same limits as previously 
but with smaller changes in valve po- 
sition. It has been suggested that this 
feature may have definite value in 
some cases. (While this is possible and 
practical in theory, the author has not 
encountered the requirement in a 
process with the characteristic reac- 
tion which indicates that derivative 
can be employed. It would be im- 
proper, however, to ignore the pos- 
sibility in a general discussion of the 
subject. ) 


Sudden Load Changes. There are 
applications where a simpler control 
such as proportional and reset is quite 
adequate under normal conditions, but 
where occasionally a sudden load 
change will cause the measurement to 
depart so far from the control point 
that the results may be serious. A 
characteristic typical of such processes 
is that after the sudden change there is 
a small dead time followed by a quick 
acceleration of the measurement to a 
rapid rate of change. When propor- 
tional and reset actions alone are used. 
there can be no substantial change in 
valve position until the measurement 
has already changed a considerable 
amount while maximum valve change 
is obtained only at point of maximum 
departure. Consequently, it may hap- 
pen that the measurement will exceed 
its safe limit before the valve has 
moved enough to stop it. When deriva- 
tive is employed a substantial change 
in valve position is produced as soon 
as the measurement assumes a rapid 
rate of change and the maximum 
derivative effect on the valve is ob- 
tained at the point of maximum rate 
of change that must be considerably 
before the peak measurement de- 
parture. Thus, when a derivative con- 
troller is used, sudden load changes 
will result in much smaller process 
disturbances. (A good example is 4 
steam-driven reciprocating engine 
whose speed is being controlled by 
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Ethyl-develop: 
research methods 
useful to refiners 


2. Testing engine metals under simulated operating conditions. 


TS DEVELOPMENT of experimental 
equipment and procedures that 
will produce reliable data is essential to 
progress in fuels and engines. For 
twenty-six years, Ethyl Laboratories 
have been developing procedures for 
research on. problems relating to en- 
gines, fuels, antiknock compounds, and 
lubricating oils. Many of these have 
been adopted by other laboratories— 
some may prove helpful in your re- 
search operations. 


1. Duplicating “road” operation in 
the laboratory. The duplication in 
the laboratory of the performance 
of engines, petroleum products and 
antiknock compounds requires a 
schedule of operation simulating the 
variations in engine speed and load 
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that are characteristics of road opera- 
tion. Different types of mechanism— 
employing pneumatic, electrical and 
electronic principles—have been devised 
for reproducing these variations. I]lus- 
trated at the right above is one type of 
automatic control mechanism devel- 
oped by Ethyl which employs a per- 
forated “‘piano” roll to operate both 
dynamometer and engine controls to 
simulate any desired pattern of road 
operation. 


2. Testing engine metals under sim- 
ulated operating conditions. The 
Ethyl Laboratories designed and built 
for the U. S. Army Air Forces a special 
furnace (left above). This furnace sub- 
jects samples of valve steels to con- 
trolled tensile stress under alternate 
heating and cooling in an atmosphere 
of combustion products similar to that 
in engines. This same equipment is 
used by Ethyl and other laboratories 
for the testing of alloys intended for 
fabrication of other engine parts. 


3. Bled manifold for “knocking” research on single-cylinder engines. 


3. Multicylinder engine “‘knocking”’ 
research in single-cylinder engines. 
Some years ago Ethyl engineers meas- 
ured the variations in the distribution 
of fuel to the cylinders of engines. It 
was shown that an irregular pattern of 
fuel distribution prevailed and that 
this had a pronounced effect on the 
knocking tendency of engines and on 
the relative performance of fuels of 
different composition. Ethyl engineers 
have developed a bled manifold for use 
with single-cylinder knock testing en- 
gines that permits, under steady oper- 
ation, the simulation of transient con- 
ditions in respect to fuel distribution ex- 
isting in multicylinder engines. 

The development of research equipment 
and procedures is just one part of the 
overall Ethyl research effort. Ethyl’s 
aim has always been to render a com- 
plete antiknock service—to help refiners 
use “‘Ethyl’’ fluid most economically 
and effectively in the gasolines they 
produce. 


Since 1923 — continuous research to provide better antiknock service 


ETHYL CORPORATION 


RESEARCH 


Detroit, Michigan, 1600 West Eight Mile Road 


LABORATORIES 


San Bernardino, California,- 2600 Cajon Road 
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FIG. 1. Graphical illustration of the 
relation between proportional and 
reset control actions, and ‘derivative.’ 


“Noisy” Processes 


it is found in practice that many 
industrial processes are subject to 
generally small, but rapid variations 
of the measurement caused by un- 
systematic and extraneous influences 
that are not capable of being con- 
trolled. Such influences have been 
given the name “noise” and, for brev- 
ity, this term will be used in the dis- 
cussion that follows. A typical ex- 
ample of noise in a process is seen 
where the temperature of a body of 
fluid is being controlled by the ad- 
mission of heat. The measuring ele- 
ment of a controller, say a resistance 
bulb, is small and consequently meas- 
ures only the temperature of the small 
body of fluid immediately surround- 
ing it. If the main body of fluid is 
mixed improperly, as is usual, there 
will be small and rapid changes in 
temperature at the bulb which bear 
no relation to the average tempera- 
ture. If the controller responds to 
these changes, there may be quite 
serious disturbances to the average 
temperature and hence to the per- 
formance of the controller. Since de- 
rivative is sensitive to rate, any con- 
troller in which this function is 
embodied will respond quite violently 
to a “noisy” process, 

Consider a hypothetical case with 


C-14 


reference to Fig. 2 where the measure- 
ment moves from 20 per cent to 40 
per cent instantly. (An infinite rate. ) 
If the derivative time were zero, the 
output pressure would go from 2 to 
about 31% psig, but if it were at any 
other value, then the output pressure 
would go from 2 to maximum because 
the derivative responding to an in- 
finite rate would attempt to impose 
an infinite correction. (The ratio of 
output pressures for these two cases 
would be infinity.) It is because of 
this response that a “noisy” process 
will cause a derivative controller to 
produce violent output pressure 
changes. In order to avoid this con- 
dition, it is desirable to impose a 
mechanical limitation on the maxi- 
mum ratio of output pressures that 
can occur as a result of ultrarapid 
pen motions. In the case described 
above, if this limitation had been 
present and if a ratio of, say, 5 to 1 
had existed, then the output pressure 
in the first case would still have gone 
from 2 to 314 psig, but in the second 
instance, the output pressure would 
only have gone from 2 to 91% psig. It 
has been shown that with a modifica- 
tion of this type, derivative can be 
very helpful on processes where the 
noise might otherwise have compro- 
mised its use. It is important to recog- 
nize that this precaution is taken since 
most processes are subject to a certain 
amount of noise. A comparison be- 
tween the performance of a pure de- 
rivative controller and one that has 
heen modified in this manner, is 


shown in Fig. 3. It has been esta). 
lished that if the limiting ratio is held 
to between 5 and 10 to 1 there is no 
substantial reduction in the benefit 
from the derivative function while at 
the same time the noise susceptibility 
of the controller is materially reduced. 


Controller Adjustments 


Some confusion has been evident 
in connection with the adjusting of a 
derivative controller. This is caused 
perhaps by the variety of names that 
have been given it and also by the 
number of forms in which it has ap- 
peared. A procedure for arriving at 
the best settings of proportional band. 
reset and derivative is outlined below: 

Assume a complete lack of back- 
ground with the particular process, 
and hence no basis upon which to 
start. With reset time set at maximum, 
and derivative time at minimum, the 
proportional band width should be 
reduced gradually until a tendency to 
instability is observed. Next the 
derivative time should be increased 
progressively until the maximum 
value, consistent with no cycling, is 
obtained. (During this process the 
proportional band may be reduced 
further.) Finally, the reset time may 
be reduced to its optimum value. 

By following this procedure a single 
coritrol function is adjusted at a time 
and consequently, when a cycle starts 
to appear there is no doubt about 
which adjustment to make. This is 
particularly important where deriva- 
tive and reset adjustments are in- 


FIG. 2. Lead, ‘'t'’, or ‘‘derivative time’’ in a control setting. 
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FIG. 3. Comparison between the performance of a pure derivative 
controller and one modified to minimize the effect of process ‘‘noise’’. 


volved. Too short a reset time will 
cause a reset cycle, and a derivative 
time that is too long will result in a 
derivative cycle; it is quite difficult to 
distinguish one of these cycles from 
the other. If both adjustments are 
made simultaneously and if a cycle is 
present, it is difficult to decide which 
of the two functions is causing the 
trouble. 

It is possible to adjust a controller 
to a condition of unstable equilibrium, 
particularly when derivative is used. 
For this reason it is unwise to adjust 
the settings when the process is ab- 
solutely quiet with the controller 
measurement at a standstill. It may be 
necessary to move the control point 
back and forth after each adjustment 
to avoid this difficulty. 


Application of “Derivative” 


The theory and mechanics of deriv- 
ative are generally of no more than 
academic interest to the average user, 
whereas it is of considerable moment 
to be able to decide when and where it 
can be employed gainfully. In com- 
mon with all sound engineering prin- 
ciples, it is not good to use a compli- 
cated device where a simpler one will 
suffice. A clear conception of what 
derivative is unquestionably helps in 
deciding when it can be used, but a 
number of further considerations will 
prove helpful in making the selection. 


Voise. It must be generally — 
nized that there are processes whic 
are so “noisy” that derivative cannot 
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be employed practically. In these 
cases the motions of the pen, due to 
“noise” are of such frequency and 
magnitude that it is impossible for the 
derivative to do anything other than 
aggravate the already bad condition. 
When such a condition is found it may 
be necessary to filter out the noise me- 
chanically. Considerable caution must 
be exercised to avoid arriving at a 
noiseless signal which, however, is not 
representative of the true conditions. 


Control Valve — Installation. In a 
derivative controller the faster initial 
motions of the control valve must be 
translated promptly into proportional 
changes in rate of flow of the con- 
trolled medium in order that the value 
of the rate sensing function may be 
realized. To insure this, the valve must 
be provided with an adequate poten- 
tial from which it may draw during 
periods of change. If the pressure 
drop across the valve were to increase 
or decrease materially when it op- 
erated, much of the derivative effect 
would be lost. For example, if the line 
in which the valve is located is un- 
dersized and the pressure drop across 
the valve is a small percentage of that 
in the line, then most of the benefits 
that could be expected from the con- 
troller will not be forthcoming. 


Control Valve—Motions. Generally 
speaking, it is incorrect to reason that 
derivative should not be used because 
“excessive motion of the valve will 
disturb other parts of the process.” It 
is more often true that the maximum 


travel of the control valve for a given 
upset is no greater when the derive- 
tive controller is used than otherwise. 
Records of valve actions in tests dis- 
cussed later in this article show this 
clearly. It is generally the earlier mo- 
tion of the valve which improves con- 
trol rather than a larger motion, and 
it can be said that if the control valve 
is being subjected to very violent ac- 
tions-by the derivative function in the 
controller, it is probable that some- 
thing is wrong with either the instru- 
ment, installation, or adjustment. 

Normally the proportional band of 
a controller will be reduced where 
derivative is added. If this reduction 
is not made, it can be expected that 
the earlier motions of the control valve 
resulting in increased stability will 
cause the process to be maintained 
within the same limits as previously 
but with smaller changes in valve po- 
sition. It has been suggested that this 
feature may have definite value in 
some cases. (While this is possible and 
practical in theory, the author has not 
encountered the requirement in a 
process with the characteristic reac- 
tion which indicates that derivative 
can be employed. It would be im- 
proper, however, to ignore the pos- 
sibility in a general discussion of the 
subject. ) 


Sudden Load Changes. There are 
applications where a simpler control 
such as proportional and reset is quite 
adequate under normal conditions, but 
where occasionally a sudden load 
change will cause the measurement to 
depart so far from the control point 
that the results may be serious. A 
characteristic typical of such processes 
is that after the sudden change there is 
a small dead time followed by a quick 
acceleration of the measurement to a 
rapid rate of change. When propor- 
tional and reset actions alone are used. 
there can be no substantial change in 
valve position until the measurement 
has already changed a considerable 
amount while maximum valve change 
is obtained only at point of maximum 
departure. Consequently, it may hap- 
pen that the measurement will exceed 
its safe limit before the valve has 
moved enough to stop it. When deriva- 
tive is employed a substantial change 
in valve position is produced as soon 
as the measurement assumes a rapid 
rate of change and the maximum 
derivative effect on the valve is ob- 
tained at the point of maximum rate 
of change that must be considerably 
before the peak measurement de- 
parture. Thus, when a derivative con- 
troller is used, sudden load changes 
will result in much smaller process 
disturbances. (A good example is 4 
steam-driven reciprocating engine 
whose speed is being controlled by 
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2. Testing engine metals under simulated operating conditions. 


, DEVELOPMENT of experimental 
equipment and procedures that 
will produce reliable data is essential to 
progress in fuels and engines. For 
twenty-six years, Ethyl Laboratories 
have been developing procedures for 
research on. problems relating to en- 
gines, fuels, antiknock compounds, and 
lubricating oils. Many of these have 
been adopted by other laboratories— 
some may prove helpful in your re- 
search operations. 


1. Duplicating “road” operation in 
the laboratory. The duplication in 
the laboratory of the performance 
of engines, petroleum products and 
antiknock compounds requires a 
schedule of operation simulating the 
variations in engine speed and load 


that are characteristics of road opera- 
tion. Different types of mechanism— 
employing pneumatic, electrical and 
electronic principles—have been devised 
for reproducing these variations. Illus- 
trated at the right above is one type of 
automatic control mechanism devel- 
oped by Ethyl which employs a per- 
forated “piano” roll to operate both 
dynamometer and engine controls to 
simulate any desired pattern of road 
operation. 


2. Testing engine metals under sim- 
ulated operating conditions. The 
Ethyl Laboratories designed and built 
for the U. S. Army Air Forces a special 
furnace (left above). This furnace sub- 
jects samples of valve steels to con- 
trolled tensile stress under alternate 
heating and cooling in an atmosphere 
of combustion products similar to that 
in engines. This same equipment is 
used by Ethyl and other laboratories 
for the testing of alloys intended for 
fabrication of other engine parts. 


CYLINDER HEAL 
CFR ENGINE 


3. Bled manifold for “knocking” research on single-cylinder engines. 


3. Multicylinder engine “‘knocking”’ 
research in single-cylinder engines. 
Some years ago Ethyl engineers mees- 
ured the variations in the distribviion 
of fuel to the cylinders of engines. It 
was shown that an irregular pattern of 
fuel distribution prevailed and that 
this had a pronounced effect on the 
knocking tendency of engines and on 
the relative performance of fuels of 
different composition. Ethyl engineers 
have developed a bled manifold for use 
with single-cylinder knock testing en- 
gines that permits, under steady oper- 
ation, the simulation of transient con- 
ditions in respect to fuel distribution ex- 
isting in multicylinder engines. 

The development of research equipment 
and procedures is just one part of the 
overall Ethyl research effort. Ethyl’s 
aim has always been to render a com- 
plete antiknock service—to help refiners 
use ‘‘Ethyl’’ fluid most economically 
and effectively in the gasolines they 
produce. 


Since 1923 — continuous research to provide better antiknock service 
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operating a valve in its steam line. If 
the speed goes beyond a certain high 
limit even for an instant, the engine is 
shutdown, or if the speed reduces 
suddenly to a low point, the oil pres- 
sure cut-out may shut the engine 
down.) 


Selection of Derivative 


Basically, derivative is a stabilizing 
function and it is normally used to 
improve the quality of control. If re- 
sults obtained with a simpler type of 
controller are quite satisfactory, there 
is no justification for using derivative, 
even though it can be shown that con- 
trol could be improved. For example. 
it could be shown that a derivative con- 
troller regulating the admission of 
steam to a water line supplying a bath- 
house would give better control than 
a simpler proportional type. Econom- 
ics rule out its use in this case. On the 
other hand, not all difficult processes 
can be improved by the addition of a 
derivative function. In the final analy- 
sis, therefore, the decision will be 
based first on the economic desirabil- 
ity of improvement in control, and 
secondly on the susceptibility of the 
process to improvement from deriva- 
tive. 

Discussion of derivative and its ap- 
plication invariably resolves into 
someone having to decide if a process 
can be improved with it or not. While 
a number of very worthwhile attempts 
have been made to reduce the basis of 
this selection to mathematics, or in 
other words to change the basis of 
selection from an art to a science, it 
has usually evolved that an “artist” is 
still required who can make the neces- 
sary guesses at assumed values needed 
to complete the equations. It is the 
author’s feeling that the art has not yet 
been developed to the point where it 
may be reduced to facts and figures, 
and that the most helpful contribution 
is to suggest a method whereby the 
individual may develop his art so that, 
based upon his experience, a correct 
selection may be made. 


Signature Curves 


[t is generally conceded that the 
best measure of difficulty in a process 
is its response curve or its “signature.” 
Such a curve is obtained by placing 
the process on manual control and 
moving the control valve abruptly to 
a new position*. The process reacts to 
the change and after a period of time 
settles out with the measurement at a 
new position. The record produced 
following the change from one valve 
position to another is the “sienature” 
of that particular process. While it is 
apparent that commercial operations 
may not be placed on hand control 
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indiscriminately to obtain these 
curves, it is possible for an alert en- 
gineer to obtain enough of them 
through the months to enable him to 
build up a familiarity with different 
types of processes and their behavior. 


Most control applications in any 
given industry can be classified quite 
readily into those that are easy and 
those that are difficult. The former 
category may be handled by the sim- 
pler controllers, whereas the difficult 
processes will be subdivided further 
into those that can and those that 
cannot be improved with derivative. 
This subdivision will he helped ma- 
terially if it is performed on the basis 
of the process signature curves. If this 
process analysis is performed sys- 
tematically and if every opportunity 
to appraise the process is seized, it will 
not be long before a valuable com- 


parative yardstick will be etablished. 


Such a program has merit for two 
reasons. First, a carefully assembled 
file of signature curves and practical 
case histories provide an excellent 
basis upon which to pass along in- 
formation to others. The popular 
basis of controller selection based on 
personal experience, prejudice and 
whim cannot continue forever and 
even when perfectly sound, it is diffi- 
cult to disseminate to new recruits in 
the industry. Secondly, occasionally 
the engineer is called upon to specify 
a controller for a process with which 
he has had no previous experience. 
Rather than hazard a guess as to the 
type of mechanism to specify, it is 
much safer to obtain a “signature” 
curve from it and then compare that 
with the file of curves on which data 
are available. Even though an exact 
duplicate of the curve may not be 
available, extrapolation will provide 
a reasonable basis for selection. 


Analogs 


Another technique that has worked 
well is that of obtaining process sig- 
natures as described, and then creating 
in an electronic analog an artificial 


process that matches it exactly. A sim- 
ulated controller may be then applied 
to the analog and from it, not only the 
best type of control, but also actual 
settings can be established. Although 
this method has been worked out satis- 
factorily in many cases, it is not the 
most practical solution at this time 
because there are not a great many 
analogs in existence and they are quite 
complicated pieces of mechanism be- 
yond the reach of the ordinary engi- 
neer. 


Time Lag 


It is stated frequently, and errone- 
ously, that because a process has a 
long time lag it is “difficult” and hence 
it is one where derivative may be used 
to advantage. It cannot be too strongly 
emphasized that this is a very mis- 
leading basis for evaluation. It is not 
the time lag that gives the clue but 
rather the shape of the signature 
curve. There are many processes 
which are very fast and which are 
difficult, not because of transfer or 
transportation lags, but rather be- 
caue of inherent inertia. Such proc- 
esses, while having very small time 
lags by comparison, are nevertheless 
materially improved with derivative. 
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cent for fat hardening. A gas may be 
manufactured that contains as little as 
01 per cent carbon monoxide. 

Thus, the water gas shift reaction 
is becoming one of the most important 
reactions in the chemical industry in 
general, and particularly in the petro- 
leum and petrochemical industries: 

CO + H,O = CO,+H, . .(1) 

This reaction makes it possible to 
obtain one mole of hydrogen for each 
mole of carbon monoxide submitted to 
the reaction. Carbon dioxide, which 
is formed simultaneously, can be re- 
moved with considerable ease by a 
number of well-established scrubbing 
processes. 


Low Temperatures Best 


Equation | represents an equilibri- 
um reaction. It proceeds with ease in 
either direction depending on the ratio 
of reaction participants and the tem- 
perature of operation. Equilibrium 
conditions have been determined and 
are plotted in Fig. 1. 

A study of the equilibrium curve 
shows immediately that the reaction 
proceeds more completely to the right- 
hand side at low temperatures. Thus 
it is desirable, from a thermodynamic 
point of view, to carry out the reaction 
at the lowest feasible temperature. Fig. 
2, indicates the great steam economies 
that can be effected by operating at 
low temperatures. The starting gas in 
this particular case contains 50 per 
cent carbon monoxide and 50 per 
cent hydrogen. It is desired to reduce 
the carbon monoxide content to 1 per 
cent. If the operation is carried out at 


700 F, it is necessary to employ a 
steam-to-gas ratio of 3.5:1. At 930 F, 
on the other hand, it is necessary to 
raise this ratio to 10.5:1. 


The limit to operation at low tem- 
peratures is set by the small reaction 
velocities that prevail under such con- 
ditions. If the reaction were carried 
out at, say 650 F, a tremendous reac- 
tion space would have to be provided 
in order to achieve the necessary con- 
tact time. Such construction is, of 
course, economiéally out of the ques- 
tion. In order to permit an eco- 
nomically sensible design at the lower 
temperatures, it becomes necessary 
therefore to speed the progress of the 
reaction catalytically. 


The patent literature is replete with 
suggested catalysts alleged to be use- 
ful for the water gas shift reaction. 
The earliest suggested catalysts in- 
volved the use of calcium and magnesi- 
um compounds. Later the emphasis 
shifted to the heavy metals, mainly 
iron, cobalt, and nickel employed in 
combination with various promoters, 
notably the oxides of chromium, thori- 


um, uranium, beryllium, etc. Atten- - 


tion has also been given to a variety of 
other metals, among which the use of 
the platinum group is of particular 
interest. 

An early process developed by 
Gluud and co-workers! combined the 
catalytic conversion of carbon monox- 
ide with the removal of carbon dioxide 
into a single operation. For this 
process dolomite was employed. The 
conversion is carried out between 400 
and 500 C. After the dolomite has 


been saturated with carbon dioxide, 
it is calcined in place at 800-850 C. 
The mass is then air-cooled to reaction 
temperature and is steam-purged be- 
fore the next cycle is begun. 


Cyclical processes of this type, in- 
volving considerable operating atten- 
tion and heat wastage, do not compete 
successfully with modern two-step 
processes. In essentially all present 
installations, the catalytic conversion 
is carried out independently of the 
carbon dioxide washing step that fol- 
lows. 


Iron Oxide Catalysts 


Catalysts employed industrially to- 
day for the water gas shift reaction 
are almost uniformly based on iron 
oxides with various promoters. While 
catalysts of this type must be operated 
at higher temperatures than the more 
active cobalt and nickel catalysts, they 
are less susceptible and sensitive to 
sulphur poisoning. Iron catalysts are 
subject to a lower temperature limit 
because of their tendency to promote 
the deposition of carbon according to 
the equation: 


Re=C+O00,... « @ 


This reaction is particularly pro- 
nounced at temperatures below 880 F. 
It tends to reduce the effective yield of 
hydrogen and to destroy the activity 
of the catalyst. Another limitation is 
encountered when the conversion is 
operated under pressure. In that case, 
iron catalysts have a tendency to pro- 
mote the methanization of carbon 
monoxide: 
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FIG. 1. Water gas equilibrium. 


FIG. 2. Steam consumption as a function of 
catalyst temperature and production purity. 
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cO + 3H, =CH,+H,0. .(3) 


Reaction 3 is undesirable not only 
because it lowers the hydrogen pro- 
duction but also because it introduces 
methane, which is a non-permissible 
impurity in some important catalytic 
processes. 

By proper compounding of the cata- 
lyst it is possible to reduce the lower 
temperature limit set by the “solution 
loss” reaction and to minimize the 
tendency toward methanization. 
Bridger, Gernes, and Thompson” have 
recently given a detailed description 
of the catalyst developed by Tennessee 
Valley Authority which assays 54 per 
cent Fe,O,, 17 per cent MgO, 6.8 per 
cent K,Cr.O,, along with smaller 
mounts of aluminum and sodium ox- 
ides, SO,, CO,, and water. The favored 
catalyst® of I. G. Farbenindustrie con- 
tains about 85 per cent Fe,O, and 15 
per cent Cr,0,. Reed and Eriksen* 
state that the Hygirtol process favors 
an iron oxide.catalyst. The industrial 
use of cobalt-copper catalysts has been 
indicated by Brownlie®. 

In general, iron oxide catalysts are 
,0t easily affected by the usual cata- 
lyst poisons such as phosphorus, chlo- 
rine, alkali, etc. The presence of appre- 
ciable amounts of hydrogen sulphide 
in the water gas has a deleterious ef- 
fect on the activity of the catalyst. The 
activity is restored largely, however, 
if clean gas is passed through the re- 
actors for awhile. In general, H,S- 
bearing gases are first scrubbed by an 
zmine solution of the Girbotol type. 
[he presence of small amounts of 
organic sulphides in the feed gas is 
not harmful. A large portion of these 
materials is converted to hydrogen 
sulphide in the course of the water gas 
shift reaction. If properly operated, a 
water gas conversion catalyst will 
have an active lifetime of about two to 
three years. 


Operating Conditions 


[he operation may be effected at 
temperatures above 660 F. The tem- 
perature range usually selected is be- 
tween 750 and 925 F. By operating at 
higher temperatures, a smaller reac- 
tion space is generally sufficient to 
effect the conversion. On the other 
hand, such operation means greater 
steam consumption and less fuel 
economy. The final temperature se- 
lected is generally determined by 

onomic considerations and depends, 
to a certain extent, on the activity of 


the catalyst employed and the purity ; 


of the product required. If the purity 
‘f the hydrogen is not too critical, a 
ingle-stage conversion may be sufh- 
cient. In that case, the greatest pos- 
sible use should be made of this stage 
by operating at the lowest feasible 
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Water gas conversion plant. 


temperature. Certain applications of 
hydrogen—notably the synthesis of 
ammonia and the hardening of vege- 
table oils—require a gas so low in 
carbon monoxide that single-stage op- 
eration may be economically unadvis- 
able. In that case, the extent of con- 
version per stage is not quite so 
critical and a higher temperature may 
actually be economically sound be- 
cause it will reduce the required cata- 
lyst volume. More will be said below 
about the selection of the required 
number of stages and the possibility 
of removing carbon monoxide from 
the product gases. 

Catalytic water gas conversion is 
not permitted to proceed all the way 
to equilibrium. A 90 per cent effi- 
ciency is looked upon as adequate 
performance in each reaction stage. 
Contact time required to achieve this 


end depends on catalyst activity and 
operating temperature. For operation 
at normal pressure and 800 F, Reed’ 
states that space velocities in excess 
of 100 hr (based on CO + H, con- 
tent) are customary. On the same 
basis, Bridger? calls for a space veloc- 
ity of 200 hr* at 920 F. At 990 F, the 
space velocity may be as high as 700 
hr“ to effect a 90 per cent conversion. 
I. G. Farbenindustrie’ operates with 
a space velocity of 300 hr™ based on 
CO +H, content, with an average 
temperature of about 850 F. 


Use of Pressure 


The shift reaction does not result 
in a change of volume. It is clear, 
therefore, that pressure. does not af- 
fect the position of the equilibrium 
any way. Nevertheless, operation at 
elevated pressures does show a nul- 
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ber of advantages and during recent 
years, has been employed industrially. 
Pressure operation permits a higher 
throughput per unit volume of reactor 
space and a certain saving in first in- 
vestment. As it turns out, however, 
this saving is not as great as might be 
expected. Actual operation of some 
plants at 450 psig has resulted in cor- 
rosion difficulties and special steels 
are required. 

Perhaps the main advantage of 
pressure operation is due to savings 
in compression charges. In a great 
many water gas conversion installa- 
tions, the product carbon dioxide is 
removed by scrubbing with water un- 
der pressure. In such plants, it may be 
quite suitable to operate the shift ‘re- 
action at the same pressure as the 
scrubbing operation. It is obviously 
normal to compress any water or 
steam, which is added to the reaction, 
while it is still in the liquid phase and 
therefore requires only little power. 
If we consider the reaction CO + H,O 

CO, + H., it immediately becomes 


evident that by compressing one vol- 


ume of carbon monoxide before the 
reaction the same status can be estab- 
lished that would call for the com- 
pression of two volumes of gaseous 
components after the reaction. This 
saving in compression charges may be 
very appreciable. 

\ saving in steam consumption can 


be shown for pressure operation of 
the water gas couversion. The amount 
of steam carried out of the system by 
the product gases is roughly inversely 
proportional to the pressure. By op- 
erating at elevated pressures, it is 
therefore possible to reduce the 
amount of steam and heat losses very 
appreciably. 


Multi-Stage Operation 


Depending on the purity required 
for the product hydrogen, an appreci- 
able steam saving often can be effected 
by operating the water gas shift re- 
action in several stages—whereby one 
stage is defined to consist. of the cata- 
lytic converter, carbon dioxide scrub- 
bing system, and accessories. For the 
purposes of ammonia synthesis, op- 
eration in two stages is gaining in- 
creasing favor. For the manufacture 
of the very high-grade hydrogen re- 
quired in the food processing indus- 
tries, as many as three stages have 
been employed. 


The reason for the favorable effect 
of several stages can be seen readily 
from thermodynamic considerations. 
When equilibrium conditions are 
established, the components of the re- 
action will be present in the following 
ratio: 


K — (CO) (H,0) 
(H,) (CO.) 


Water gas conversion plant under construction. 





It is desired to have a large amount 
of hydrogen and a small amount of 
carbon monoxide present. Two ap- 
proaches are possible to accomplish 
this aim: More steam may be added to 
the reaction mixture, or some of the 
carbon dioxide may be removed, If 
the required purity of hydrogen is 
very high, the point may eventually 
be reached when the amount of steam 
required to establish equilibrium will 
be so great that reaction costs become 
prohibitive. It is then advisable to 
convert only a portion of the carbon 
monoxide to hydrogen in the first 
stage. The product is cooled and car- 
bon dioxide is scrubbed out. The 


washed gas is taken through a second - 


reaction stage, after the admixture of 
steam, and the carbon monoxide con- 
centration is further reduced. Most of 
the heat is exchanged between stages. 
By such operation, carbon monoxide 
concentration may be economically 
reduced to .01 per cent or less at a 
tremendous steam saving over single- 
stage operation. In fact, steam con- 
sumption in single-stage operation 
toward gas of such purity would be so 
great that it cannot be seriously con- 
sidered for industrial usage. 


Nitzschmann* reports the theoreti- 
cal quantities of steam required for 
the production of 98 per cent hydro- 
gen by the conversion of 100 per cent 
carbon monoxide in one stage and in 
two stages at various temperatures. 
The two-stage system assumes that 
the same percentage conversion of 
carbon monoxide takes place in each 
stage: 








' Steam in f 
Operating | Single- Steam in Two-Stage 
Tempera- stage (cu ft/cu ft co) 


ture (F) | (cuft/ aia ies 
cuftco)| Stage 1 | Stage 2 Total 








670 2.66 1.04 .33 1.37 
850 6.37 1.44 79 2.23 
1030 13.06 2.17 1.62 3.79 




















As the purity of the product in- 
creases, the steam saving by multi- 
stage operation becomes more appre- 
ciable. Nitzschmann’s figures have 
been recalculated for the production 
of 99.5 per cent hydrogen from pure 


carbon monoxide: 








‘ : Steam in : 
Operating | Single- Steam in Two-Stage 
Tempera- stage (cu ft/cu ft co) 


ture (F) | (cuft/ 
cuftco)| Stage 1 Stage 2 Total 


| 
670° | 6.98 | 1.36 
i 








54 1.90 
850 22.30 | 2.47 1.58 3.05 
1030 50.30 | 4.03 3.50 7.53 














A competitive approach to the 
manufacture of high-grade hydrogen 
is the removal of carbon monoxide 
from the product gases by absorption 
in solution of copper salts and return- 
ing the recovered carbon monoxide to 
the reactor feed. This latter approach 
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js useful only. when hydrogen is re- 
uired under pressure. Two- and 
i acinae operation is quite feasible 
for hydrogen production at normal 
pressure. 


Design Features 


The conversion of carbon monoxide 
to hydrogen is an exothermic reac- 
tion. Some 51,000 Btu are evolved for 
every 1000 cu ft of carbon monoxide 
converted. No special precautions are 
taken to operate the conversion iso- 
thermally or even within close tem- 
perature limits in the sense generally 
adopted in catalytic operations. In 
order to protect the catalyst, avoid 
side reactions, and achieve steam 
economy, it is, however, desirable to 
permit a temperature rise of not more 
than 50-75 F through the catalyst bed. 
The exothermic heat of reaction can 
be recovered usefully in a number of 
ways. In one design, the conversion is 
carried out in a shell-and-tube reactor. 
The catalyst is carried inside the tubes. 
The feed gas passes through the shell 
where it is preheated by the liberated 
heat of reaction before it enters the 
catalyst space. An alternative design 
divides the catalyst volume into two 
portions. The gases enter at the top 
and conversion takes place in the up- 
per catalyst section. In this section the 
temperature of the gases rises by about 
70 F. At the bottom of the upper cata- 
lyst section, additional water is in- 
jected into the gas stream. The latent 
heat of evaporation reduces the tem- 
perature of the system while, at the 





same time, steam is generated. The 
conversion is completed in the lower 
catalyst section of the reactor in which 
the temperature is allowed to rise once 
more by 50-70 F. 

As has been pointed out above, the 
fundamental units comprising each 
stage consist of the catalytic converter 
and the carbon dioxide scrubbing sys- 
tem. In addition, there are various 
heat exchangers and accessories de- 
signed to raise the temperature of the 
feed gases to reaction temperature 
with a maximum degree of heat effi- 
ciency and steam economy. 

Fig. 3 shows a typical flow sheet 


for a water gas converter stage. -The-. 


water gas arrives at normal tempera- 
tures and enters the water saturator 
tower A, which is fed countercurrently 
with hot. water. The purpose of this 
saturator is, of course, to lower the 
steam consumption and to preheat 
the gas to about 160 F. The warm gas 
is drawn from the saturator tower by 
means of a steam injector whereby 
the steam quantity is carefully con- 
trolled to assure that the final mois- 
ture content of the gas corresponds to 
the requirements of the shift reaction. 
The gas then is conveyed to heat ex- 
changer B in which it is preheated to 
600-700 F in exchange with the hot 
gases leaving the reactor. From the 
heat exchanger, the gases travel to the 
catalytic converter C where the reac- 
tion is carried out at 750 to 925 F. 
Additional water may be introduced 
into the converter in a manner out- 
lined above. The converted gas leav- 
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CONVERT GAS TO 
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FIG. 3. Flow sheet for water gas converter stage. 
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ing the bottom of the reactor is cooled 
first by passing through heat ex- 
changer B and finally in tower D by 
direct contact with the water leaving 
saturator A plus any make-up water 
that may be required. By circulating 
the water between saturator A and 
cooling tower D in a closed cycle, it 
is possible to effect considerable heat 
and steam economy. 


The converted gas leaving the cool- 
ing tower is blown to the carbon diox- 
ide scrubbing units. Following the re- 
moval of carbon dioxide, the gas may 
enter a second converter stage, if so 
desired. 


Purification Methods 


It has been pointed out above that 
most water gas shift catalysts lose ac- 
tivity when exposed to hydrogen sul- 
phide. Water gas manufactured from 
sources that develop much hydrogen 
sulphide, therefore, is cleaned before 
it is permitted to enter the reac- 
tion system. The removal of sulphidic 
gases may he effected in a number of 
ways ranging from the Koppers Sea- 
board process. to scrubbing with Gir- 
botol solutions. This subject has been 
discussed in considerable detail by 
Gollmar®. 


A number of possibilities are avail- 
able for the temoval of carbon diox- 
ide from the product gases. Foremost 
among these is the absorption in water 
under pressure, say at 450 psig. The 
water solution is released through a 
Pelton wheel, which drives a turbine 
compressing fresh water. Some 50-60 
per cent of the energy of compression 
is recovered by this means. Upon re- 
lease of the pressure, carbon dioxide 
is evolved from the water and can be 
recovered if desired. If the water is to 
be reused for carbon dioxide absorp- 
tion, it usually must be thoroughly 
aerated. A limit is set to the extent of 
carbon dioxide removal by this meth- 
od by the concentration of CO, in the 
scrubbing water. 


A higher degree of purification can 
be obtained by treatment of the gases 
with alkaline solutions. The most 
common of these methods in the 
United States involves the use of re- 
generable amines of the ethanolamine 
type, the so-called Girbotol process. 
An analogous process, involving the 
use of the sodium salt of aminoacids, 
was practiced in Germany under the 
name Alkazid. These methods are par- 
ticularly suitable when considerable 
freedom from carbon dioxide is re- 
quired or when the entire operation is 
to be carried out at normal pressure 
as this type of washing is based en- 
tirely on differences in the solubility 
of carbon dioxide in the solvent at two 
different temperatures and does not 
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depend on the solubilizing effect of 
pressure on gases. 

In the design of water-scrubbing 
towers for carbon dioxide, the water 
rate is controlling. The use of an alka- 
line scrubbing solution, which has a 
vastly greater capacity for carbon di- 
oxide, results in a very considerable 
reduction of the required tower size. 
First investment in a Girbotol-type 
scrubbing plant is frequently appre- 
ciably below the cost of a water-scrub- 
bing plant. However, losses of solu- 
tion that are certain to occur must be 
balanced against any saving in first 
cost. If the hydrogen is needed under 
pressure, the thermal performance of 
a water-scrubbing plant is, moreover, 
often more efficient than that obtained 
in a regenerative amine system. 

Organic sulphur in hydrogen pro- 
duced from hydrocarbons is almost 
solely in the form of carbon disul- 
phide and éarbon oxysulphide. These 
compounds are largely converted to 
hydrogen sulphide in the course of the 
water gas shift reaction. As a result, 
the carbon dioxide scrubbing system 
is, in many cases, called upon to re- 
move newly formed H,S. Where this 
situation exists, special precautions 
must be taken to avoid the occurrence 
of a serious corrosion problem. 

Final hydrogen sulphide removal 


may be effected by passage of the gas 
through active iron oxide at tempera- 
tures of about 100 F or by treatment 
with zinc oxide. 

Residual organic sulphur still may 
be present in sufficient concentration 
to damage the hydrogenation catalyst 
that is to be employed. Under such 
circumstances it becomes necessary to 
remove these objectionable materials 
even more thoroughly. Probably the 
most effective approach to this purifi- 
cation problem consists in the passage 
of the gas through an iron oxide mass 
activated by sodium carbonate. The 
purification is usually carried out be- 
tween 350 and 500 F. a 

For the removal of carbon monox- 
ide from the product hydrogen, the 
use of copper salt solutions has proved 
very effective. When the final purity 
of the hydrogen need not be particu- 
larly high and when the gas is to be 
delivered under pressure, this ap- 
proach is often more economical than 
the operation of several water gas shift 
stages. 

_ Two carbon monoxide scrubbing 
systems have attained industrial im- 
portance. Experience on both of these 
types has become publicly available 
as a result of the investigations of 
German coal liquefaction plants. 
The more commonly employed cop- 
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per salt solution consists chiefly of 
cuprous tetrammino carbonate (Cu;.- 
(NH,),CO,). This compound absorbs 
one molecule of carbon monoxide per 
molecule. An excess of ammonia is 
employed in the solution in order to 
maintain the amount of cupric salt 
formed at a minimum. Scrubbing is 
effected at about 250-300 atm and 68 
F. Regeneration is carried out between 
100 and 104 F under a vacuum of 
160-200 mm Hg abs. Reduction of 
pressure is usually performed in two 
stages’’. During the regeneration step, 
carbon monoxide tends to reduce the 
cuprous salt to the metallic state. In 
order to counteract this tendency, a 
small amount of cupric salt is added 
to the solution. Care must be taken 
that the gas being treated contains a 
small amount of oxygen. In the com- 
plete absence of oxygen, the carbon 
monoxide scrubbing by cuprous tet- 
rammino carbonate solution cannot 
be brought about. 

This method of purification is, of 
course, not suitable for the treatment 
of hydrogen that is required at more 
moderate pressures than are required 
for this scrubbing process. The par- 
ticular need for hydrogen at 25 atm 
was encountered at Bottrop-Welheim 
in Germany, which was originally de- 
signed for coal extraction by the Pott- 
Broche process. In this process, the 
coal is extracted by means of a hy- 
drogen-bearing solvent such as tetralin 
(or certain middle oils from coal 
liquefaction) under pressure, but 
without the application of hydrogen 
in the gaseous phase. Hydrogen is 
restored to the solvent by reaction at 
only 25 atm in a separate solvent re- 
generating system. 

In order to remove carbon monox- 
ide from hydrogen at 25 atm, a special 
scrubbing solution, containing copper 
formate, was developed'?. Absorption 
is carried out at 25 F. Desorption 
takes place at 60-70 F and atmospheric 
pressure. This process incurs consid- 
erable refrigeration costs. 


Bibliography 
1. Ber. Ges. Kohlentchn. 3, 211. 


2. Bridger, G. L., Gernes, D. C., and Thomp- 
son, H. L., Chemical Engineering Progress, 
44, 363 (1948). 

3. Holroyd, R., Report on Investigations by 
Fuels and Lubricants Teams. U. S. Bureau 
of Mines Information Circular 7375 (1946). 


4. Reed, R. M., and Eriksen, A., Gas, October 


1948, p. 53. 

5. Brownlie, D., Ind. Eng. Chem., 30, 1139 
(1938). 

6. Reed, R. M., Trans. A.I.Ch.E., 41, 453 
(1945). 


7. Ellis, J. F., Brabag I Plant Bohlen, cIos 
Final Report XXXII-92, Item 30. 

8. Nitzschmann, R., Chemische Apparatur 
XV, 159. ; 

9. Gollmar, H. A., Chapter 26 in “Chemistry 
of Coal Utilization,” H. H. Lowry, editor, 
John Wiley & Sons, Inc. 1945. a 

10. Report on the Petroleum and Synthetic Oil 
Industry of Germany, BIOS Overall Report 
No. 1 (1947). 

11. Cockram, C., Bottrop-Welheim Hydrogena- 
tion Plant. CIOS Final Report XXX-i04, 
Item 30. ka* 


THE PETROLEUM ENGINEER, May, 1949 





Cl 
RI 
0! 
IS 
PI 


MOl 
OPE 
FEW 
RED 
MAI 
thes 


(Ol 


Assi 





TRD. 4g 


THE | 





CONTINUOUS 
REFINERY 
OPERATION 
IS MORE 
PROFITABLE 


MORE TIME ON STREAM 
OPERATIONS ACCORDING TO PLAN 
FEWER UNSCHEDULED SHUT DOWNS 
REDUCED REPAIR AND 
MAINTENANCE COSTS 

these advantages all add up to 


CONTINUOUS OPERATIONS 


Assure them for your refinery — 


SPECIFY yy 


| 
se 
ae 


| : rr =e 


C u EM ICAL DE ; LTl N (Gs ..-helps refiners to maintain a continuous 
schedule of operations by preventing frequent 

shut-downs due to salt plugging and hard 

coking, and by helping to curtail corrosion damage. Many 


leading refiners rely on Tret-O-lite for efficient salt removal— 
for complete information, write or call 


coun sous MCCS — TRETOLITE COMPANY 


y 4 sat e e 
Z . CUanufacturing Chemiata 
ENGINEERING DESIGN GROSS 300 ‘ 


Vee 2 ST. LOUIS 19, MISSOURI 


LABORATORY TESTING 
CONSULTATION m ; ag ? DESALTING |DEHYDRATING 


TRD- 49.2 


THE PETROLEUM ENGINEER, May, 1949 





P 546.9 


Mechanical Removal of Entrained 
Materials From Natural Gas 


FRANK H. DOTTERWEICH* 


EXCLUSIVE 


Win ever-increasing discoveries of 
natural gas, the natural gas industry 
moves forward, each day bringing 
this perfect fuel to not only those re- 
siding in the proximity of the natural 
gas and gas condensate fields but to 
distant locations, the latter by means 
of long distance transmission lines. 
These developments are a tribute not 
only to the natural gas industry but to 
the men who continuously overcame 
problems of finance and technology 
and are better seen when we realize 
that today natural gas pipe lines are 
greater in length than our railroads 
and petroleum pipe lines by 17,000 
and 100,000 miles respectively. These 
tremendous arteries of energy have 
not been without their problems and 
it is the purpose of this paper to deal 
with one of such problems which 
presently occupies the attention of the 
industry; that is, the removal of en- 
trained materials from natural gas at 
the well head prior to its entrance into 
the transmission line; while it is in 
transmission; or finally before its use 
as a fuel or chemical raw material. 

One of the most serious problems 
which has faced the natural gas trans- 
mission industry has been that of 
“freezes” in the line by means of nat- 
ural gas hydrates. Fortunately, this 
problem has been fairly well investi- 
gated and this subject has been 
brought up to date with an excellent 
presentation on natural gas hydrates 
in Monograph 8, United States Bu- 
reau of Mines by W. M. Deaton and 
E. M. Frost, Jr. 


Whether natural gas is dehydrated 


before its entrance into transmission . 


lines or not, the problem of removing 
condensable vapors is encountered; 
in the first case, to relieve the dehyra- 
tion plant of removal of products 
other than non-condensable vapors; 
and in the latter, to remove liquids 
which could seal off lines and also 
promote hydrate formation. Also, 
after its introduction into the line and 
during transmission, natural gas can 
acquire particles in the form of dust 


*Director, Division of Engineering, Texas Col- 
lege of Arts and Industries, Kingsville, Texas. 
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FIG. 1. Moisture content of saturated gas. 
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This is what a Graver two-stage Hot Process water treating 
plant is doing at a large oil refinery. A million pounds of lake 
water per hour, taken from a canal, is treated as makeup for 
a battery of high pressure boilers. A million pounds of this 
untreated water contains approximately 150 pounds of scale- 


forming material. This means about 3600 pounds every 24- 








hour day. Heaters, sedimentation tanks, filters, and deaerating 
equipment give the boiler system complete protection against 
scale and corrosion. 

If your problem involves treatment of water for boiler feed, 
process, or industrial waste water treatment of small or large 


capacities... you will find Graver water conditioning equip- 





ment does the job efficiently and economically. All types are 
available, for all jobs, in all capacities. Write today for recom- 


mendations and a survey of your water conditioning problem. 
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which can be detrimental when used 
as a fuel in compressors along the 
way, to distribution systems, and to 
utilization installations. Also, com- 
pressor operation can be more uni- 
form when condensable hydrocar- 
bons are removed prior to the entrance 
of the gas to offtake manifolds. These 
problems and apparently many more 
related to them can be effectively mini- 
mized by the application of various 
apparatus presently available to the 
industry. 

Entrained materials have been sep- 
arated from gas streams by equip- 
ment employing principles of (1) cen- 
trifugal force (cyclone), (2) bag 
filters, (3) Cottrell electrical precipi- 
tators, and (4) special filters of ihe 
dry and wet type. In the field, en- 
trained materials have been removed 
by the conventional oil and gas sep- 
arator with mist extractors included 
in certain cases. 

For dust removal the natural gas 
industry has had available the Blaw- 
Knox cleaner since the early thirties. 
This wet scrubber, using a liquid such 
as oil for the scrubbing medium, is 
available with capacities of from 
26,000 to 1,000,000 cu ft per hour at 
atmospheric pressure. This gas cleaner 
can also be used as a liquid separator 
when an automatic liquid level con- 


troller and drainage arrangement is . 


provided. Briefly this cleaner, a verti- 
cal cylindrical tank, allows the gas to 
enter at the side, expanding into a 
space above a liquid and in passing 
down forces its way under the lower 
edge of contact tubes. The gas velocity 
allows for the aspiration of a stream 
of oil or liquid up each tube, thereby 
lowering the velocity with an accom- 
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FIG. 3 


panying twisting motion allowing the 
liquid to fall back due to the force of 
gravity. 

The dust particles, having been sur- 
rounded by liquid, are removed in the 
liquid, most of which drains back to 
the reservoir in the bottom of the 
tank. Finer drops in appreciable 
quantity carry on to the “mist ex- 
tractor.” The “mist extractor,” a maze 
of loosely but carefully disposed wet 
contact surfaces composed of specially 
made flat wire, crimped and curled, 
combine with other special equipment 
to insure the maximum separation of 
even fog-like particles. As previously 
noted, this unit may be used for liquid 
separation, in which case there would 
be no scrubbing oil but liquid level 
with the controls to remove the sep- 
arated liquid. 
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For a complete discussion of the 
Blaw-Knox cleaners together with per- 
tinent data relating to tests, etc., in 
dust removal reference is made else- 
where.? 

Pritchard gas scrubbers and clean- 


ers, the former employing a three- 


zone liquid, dust and mist removal 
sections, have been used widely on 
the suction side of compressor sta- 
tions. A horizontal separator is avail- 
able to remove entrained liquids and 
condensates on the discharge side of 
compressors and these units have been 
discussed fully.” 

It is the purpose of this paper to not 
only mention some of the conventional 
methods presently used to remove en- 
trained materials from natural gas but 
to focus attention on apparatus de- 
veloped recently with which the ef- 
fective removal of materials, chief of 
which is liquid water, can be attained. 
especially in production field loca- 
tions. These methods presented herein 
are the Parks Liquid Knockout and 
the Aerotec Tube Methods. 


Parks Liquid Knockout 


The Parks Engineering Company 
has studied the effective removal of 
liquid water from natural gas streams 
partly in the light of eliminating the 
formation of hydrates and to effect 
this now offer to the industry the 
Parks Liquid Knockout. 

The effective removal of liquid 
water in its relation to eliminating 
hydrate formation may better be ex- 
plained by reference to Chart 1. 
Parks® points out that an average well 
with 3000-lb surface pressure would 
have reservoir conditions of pressure 
and temperature to give the gas an 
initial water vapor content of about 
25 gal per million cu ft in the reservoir 
(see Fig. 1). Under operating con- 
ditions of 3000-lb wellhead and 100 
I’ this content becomes 3.6 gal. There- 
fore, the difference between the reser- 
voir vapor content and that at the 


surface should represent the liquid 
water condensed; in this case, 21.4 
gal per million cu ft. 

With no pressure reduction at the 
wellhead, should the gas travel 
through buried pipe line, a tempera- 
ture of 70 F could be attained suffi- 
cient distance downstream with a re- 
sulting water vapor content of 1.5 gal. 
Should the gas be reduced to 600-lb 
pipe line pressure, heat may be re- 
quired, but in either case of 100 or 70 
F, should the liquid water have been 
effectively removed, no hydrate trou- 
ble should be experienced because 
liquid water would not be present to 
promote such formations. In addition 
to eliminating hydrate trouble, the ef- 


fective removal of water at the highest 


pressure point in the system has the 
following advantages: (1) decreased 
corrosion and (2) operation of low 
pressure separators at lower tempera- 
tures with increased liquid yields. 

For the above service, the Parks 
Liquid Knockout was developed. This 
unit has been field-tested and proved 
thoroughly. It is built as a compact 
packaged unit, (see Fig. 2), all con- 
trols and pilot supply are self-con- 
tained; so constructed as to have the 
additional advantage of being buried 
in the ground. 

For a description of the Parks unit, 
reference is made to Fig. 3. The gas 
enters at A where it encounters a mist 
extractor at B. Moving on to C, a 
unique design allows for the effective 
separation of gas and liquids. The gas 
travels the marked path, recombining 
with the condensate or liquid in cases 
where the hydrocarbons are to be 
recombined with the gas for trans- 
portation to processing plants. At D. 
the water and hydrocarbon liquids 
are separated and the water drained 
off, also the hydrocarbon liquid if 
desirable. 

The separator storage tank is an- 
chored to the assembly at E while at 
F the tank is supported partially on 


the pilot control. Thus the rigidity of 
the anchor connection at E allows but 
little pressure on the supports at F 
and, since this pressure will be pro. 
portional to the contents of the tank, 
this is the activating medium which 
controls the pressure to a gas pilot 
mechanism, which in turn actuates the 
motor valves controlling the dump 
mechanism. Fig. 2 also shows these 
controls. A complete discussion of this 
new and unique pilot supply and mo. 
tor controls is available elsewhere.* 

The Parks Liquid Knockout is 
available in sizes from 5,000,000 cu ft 
per day at 1000 lb working pressure 
to 20,000,000 daily at 4000 Ib working 
pressure with phase differential liquid 
knockout and total liquid knockout 
optional. These units are now in op- 
eration in various field locations in 
the Southwest and their application 
to the expanding high pressure activi- 
ties of the oil and gas industry will be 
watched with interest. 


Aerotec Tube Method 


The Aerotec Tube Method presents 
a radical departure from the conven- 
tional method of oil and gas separa- 
tion by use of field “separators.” The 
Aerotec Tube was developed during 
the war to satisfy the need for clean- 
ing air before its entry into internal 
combustion engines. Its successful per- 
formance as a dust remover justified 
its application to other industrial 
problems and its application to prob- 
lems of the gas industry .was recog: 
nized immediately when it was found 
that water injected into the dust 
stream to promote dust removal was 
also completely removed. 

Fig. 4 shows a small Aerotec tube 
installed to be used for cleaning fuel 
gas for gas engines or oil field camps. 
The gas from the gathering system 
enters at A and in the tube is whirled 
around at high velocity. Those solid 


*Parks Engineering Company, Houston, 
Texas. 





FIG. 5. Efficiency curve for 
Aerotec tube. 
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FIG. 6. Aerotec standard horizontal unit with varying capacities up to 150 MM 
cubic feet per day. 











OUTLET 




















5 





INLET 























LIQuIO 
OR 
DUST 











— 





C-36 


THE PETROLEUM ENGINEER, May, | 949 





FIG. 7. 
for 20( 
lo 





or liqt 
are th 
side 
throug 
tank o 
up thi 

Nat 
trifug: 
remov 
of the 
better 
Also, 
certaii 
separ: 
theref 
tubes 
tube s 
ity, F 
and «: 
of ga: 
sure | 
with | 

Fis 


tion 


THE © 











FIG. 7. Aerotec cleaner installed at well. Unit is designed 
for 2000 lb cwp, capacity 2 MM cf/d at 200 Ib, pressure 


loss about 1 Ib, operating pressure 1000-1200 Ib. 








® 





FIG. 8. Drain from Aerotec unit to 12 in. by 30 in. pipe 
underground reservoir, with trap discharging field. 


FIG. 9. This Aerotec unit, weighing 1% ton, replaces two standard units weighing 14 tons each. 


or liquid particles in the gas stream 
are thrown and concentrated to the 
side of the tube B, passing down 
through the cone C, discharged to a 
tank or trap while the clean gas passes 
up through the tube and leaves at D. 
Naturally the employ of the cen- 
trifugal force principle will have a 
removal efficiency related to the size 
of the more dense particle, and this is 
better shown by reference to Fig. 5. 
Also, each tube can handle only a 
certain volume of gas at a prescribed 
separator resistance or pressure drop: 
therefore, in actual practice these 
tubes are mounted in parallel between 
tube sheets to give the desired capac- 
ity. Fig. 5 illustrates this principle 
and capacities up to 150,000,000 cu ft 
of gas daily at 650 lb working pres- 
sure have been attained per assembly 
with only 2 Ib pressure drop. 
_ Fi. 7 shows a typical field installa- 
tion in South Texas, the Aerotec 





Cleaner having replaced a conven- 
tional type separator. Prior to the in- 
stallation of the Aerotec Tube, the 
conventional separator was used with 
operating pressures of from 1000 to 
1200 psig, with 1.25 GPM gas and 
with delivery capacity of about 0.5 
million cubic feet per day; appreci- 
able quantities of liquid were en- 
countered in drips downstream. With 
the Aerotec Tube, the drips remained 
dry with a pressure drop of 0.2 lb 
across the tube under these operating 
conditions. Fig. 8 gives another view 
of this installation with the trap dis- 
charging fluid. Fig. 9 indicates the 
respective size and weight of the Aero- 
tec unit as compared to conventional 
separators. 

When the Aerotec unit is compared 
to the conventional oil type scrubbers 
for removal of dust particles, it ap- 
pears that both have high efficiency 
of removal. Certain advantages are 
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claimed for the Aerotec unit in this 
comparison, the more important one 
being that overloading -would not af- 
fect it to the same degree as it would 
the conventional type. 

Table 1 gives pertinent data relat- 
ing to the efficiency of the Aerotec 
tube in removing dust particles to- 
gether with the size distribution of 
the dust. 

Aerotec tube installations are pres- 
ently giving satisfactory service as air 
cleaners on diesel engines and serving 
four different large gas or oil com- 
panies as separators for the removal 
of entrained materials from natural 
gas in upwards of 75 installations. 
Pressure ranges have been reported 
from 2-in. water column to 1500 psig 
and capacities from practically zero 
up to the aforementioned unit carry- 
ing 150,000,000 cu ft daily at 650 lb 
working pressure. 

The application of the Aerotec tube 
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Typical 
Wilson-Snyder 
Installation 


showing one section of a 1700 B.P.D. Dubbs Cracking 
Unit. Complete Unit Comprises— 


12 bi; W718 Duplex F red. Steel, Char P 
» ° . ° . —54%x uplex Forge tee arge Pump— 
Reciprocating Power Driven Pumps— Duplex or Triplex Diesel Engine Drive. 
: 3 : : : 1—4 x 12 Duplex Forged Steel Charge Pump — 
vith roller bearing or mill bearing power ends. Arranged Diesel Engine Drive. 
5 “Seen : : : 1— 10 x 6 x 10 Stabilizer Reboiler Pump. 
ror electric motor, steam engine, turbine or internal 1—10 x6x 10 Duplex Fractionator Charge Pump. 
sa : : 1—7 x 44% x 10 Duplex Absorber Draw-off Pump. 
combustion engine drive. x 10 Duplex Reflux Pump. 
x Fe _— oo moony slow 
; H — . ; x uplex Stabilizer Charge Pump. 
Steam Driven Pumps— Duplex and simplex piston or x12 Simplex Stabilizer Reflex Pump. 
lunger types. : 6 Duplex Fuel Oil Pumps. 
x 


Wilson-Snyder builds modern pumps for all types of 
Refinery Service. 


6 Duplex Boiler Feed Pumps. 
‘ p F . 6 Duplex Caustic Pump. 
Centrifugal Pumps— Horizontal, single stage; single suc- x 2 x 12 Simplex Ram and Test Pump. 


mm or double suction. Horizontal, multi-stage, single 
suction. Vertical single and multi-stage. 
OiL WELL SUPPLY COMPANY 
Branches Serving All Oil Fields 

Executive Office —DALLAS, TEXAS Division Offices — CASPER, WYOMING 
Export Division Office — COLUMBUS, OHIO . . . DALLAS, TEXAS 
30 ROCKEFELLER PLAZA ; HOUSTON, TEXAS . . . TULSA, OKLAHOMA 
NEW YORK 20, N. Y. LOS ANGELES, CALIFORNIA 


Bring your Refinery Pump problems to “Oilwell” and let 
us assist you in making the proper selection of a Wilson- 
Snyder Refinery Pump to suit your particular needs. 
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TABLE 1.* 


























Range in Average : Efficiency 
particle size, particle size, % in gas of removal 
microns microns stream full load, % 
Sample No. 1 
+ 60 60.0 63.00 
+ 43 — 60 51.5 17.00 
+ 30 — 43 36. 13.00 
+ 20 — 30 25.0 6.00 99.97 
+ 15 — 20 17.5 85 
+10 — 15 12.5 14 
— 10 5.0 01 
Sample No. 2 
+ 60 60 81 
— 60 + 40 50 11.20 
— 40 + 30 35 4.20 
— 30 + 20 25 2.60 99.94 
—20+ 15 17.5 65 
—15+ 10 12.5 29 
— 10 5.0 06 
Sample No. 3 
+ 60 60 58.00 
— 60 + 40 50 14.00 
— 40 + 30 35 8.50 
— 30 + 20 25 8.60 99.13 
—20+ 15 17.5 4.20 
—15+ 10 12.5 3.70 
—10 5 3.00 


*From private correspondence with J. A. Rossiter, Field 
Project Engineer, Thermix Corporation, Houston, Texas. 








to problems of the oil and gas industry 
should increase because it appears 
that this method of removing en- 
trained materials can be effective not 
only as stated herein but in problems 
of distribution as well; the latter 
especially in systems which have 
changed from manufactured gas to 
natural gas and where dust problems 
are introduced. Also, the application 
of the Aerotec tube in the sampling 
and testing procedures of gas con- 
densate wells should be watched with 
interest as other installations involv- 
ing the removal of low concentration 
of condensables in gas streams. 
Accepted methods for the removal 
of dust and liquid from natural gas 
streams has now been supplemented 
by newer procedures. Although still 
in the early stages of their develop- 
ment, these suggest that the engineer 
has added to his technologic command 
improved techniques that will better 
allow him to deal with many prob- 
lems that might have impeded the 
growth of the natural gas industry. 
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RATO-CHLOR 


| A REVOLUTIONARY 
CHLORINATOR PRICED 
BELOW $1000 















































New in every sense of the word ... no poppet 
valves, no bell jars, no water seals .. . just an assembly 
of standard instruments! It’s simple—it’s inexpensive 
—it’s versatile—it’s accurate—it’s compact. Mainten- 
ance costs are negligible. 


Three standard models cover every chlorine re- 
quirement—municipal, industrial, or swimming pool. 
Prices start at $300. Solution feed, dry gas feed, or 
hypochlorite for flow rates as low as 5 Ibs. per day. 


Be sure to get your copy of Catalog 61 which con- 
tains an illustrated description of RATO-CHLOR dis- 
pensers now used in more than 100 installations. 


FLOWRATOR 


TRADE MARK 






















FISCHER & PORTER CO. 
Dept. 9Q-8X Hatboro, Pa. 















NSTRUMENTS FOR FLOW RATE MEASUREMENT 
AND AUTOMATIC FLOW CONTROL 
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For Today’s | 
Tough Service Demands 





EFFICIENT AND DEPENDABLE 
STEAM GENERATION 
Vogt steam generating units are designed to 
give maximum rating in a minimum of space 
with high efficiency and low maintenance ex- 
pense. Bent tube types and straight tube, 
forged steel sectional header types to burn 
solid, liquid or gaseous fuels, as 2 aoe meet 
every power, heating or process requirement. 





PROCESS EQUIPMENT FOR 
EVERY SERVICE 

Stills, towers, oil chilling machines, filter presses, 
heat exchangers, etc. are constructed to all 
Codes. They meet all demands for operating 
security and trouble-free performance and help 
to lower costs in important process industries 
‘around the world, 





SPECIAL MATERIALS FIGHT CORROSION 

AND PRODUCT CONTAMINATION 
Our modern shops produce a wide variety of 
equipment made from special metals and alloys 
to combat corrosion, and product contamination 
or discoloration. Fabrication procedures em- 
ployed insure that corrosion resistant properties 
of welds will match that of the materials from 
which units are constructed, 





MORE TONNAGE AT LESS COST 
Over 60 years of manufacturing experience, 
engineering and research stand behind Vogt 
refrigerating and ice making machinery. Ab- 
sorption Systems, Compression Systems, and the 
Automatic Tube-Ilce Machine in a wide range of 
capacities serve in leading petroleum refineries, 
chemical plants, ice and cold storage plants, 
dairies, packing plants, etc., at home and abroad. 





DROP FORGED FOR EXTRA TOUGHNESS 
AND LONG-TIME SERVICE 
Vogt valves, fittings and flanges, for top per- 
formance in oil, water, air, gas, and ammonia 
services, at high or low pressures and tempera- 
tures, are available drop forged entirely from 
carbon steel or stainless steel. Valves can be 
furnished in a combination of materials by 
using stainless steel for parts affected by service 
temperature or corrosion, and less expensive 
alloys or carbon steel for other parts. 





Air View of Vogt Plant 


HENRY VOGT MACHINE CO. 
LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES: NEW YORK, PHILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS 
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As has been previously pointed out,' 
calcium (lime base) lubricating 
grease was the first satisfactory grease 
lubricant manufactured (about 1880) 
in the United States. Previous to that, 
only axle grease had been available. It 
was sold under the name “cup grease”’ 
because of the means of application. 
A cup was placed over a bearing with 
an opening from the inside of it to the 
bearing surface. It was filled with the 
cup grease. A cover was fitted with a 
screw cap so it could be screwed down 
from time to time and the cup grease 
forced on the bearing. Later, such 
cups were fitted with springs of the 
proper strength to slowly feed the cup 
grease to the bearings. 


Most of us cannot now imagine that 
the first automobiles made had chas- 
sis bearings equipped with such cups 
and cup grease was the only lubrica- 
ing grease available. 


In fact, cup grease was even used 
in the transmissions and differentials 
because the gear housings were not 
made tight enough to hold an oil. How- 
ever, it was found to channel and cause 
rapid wear of the gear teeth. Fortu- 
nately, a sodium base lubricating 
grease was developed about that time. 
The first made was very fibrous. It 
proved a better gear lubricant than 
cup gease, but still allowed some wear 
because it was too tough and fibrous. 
Then, some ingenious individual 
mixed some cup grease into the fibrous 
sodium base grease. That smoothed it 
enough so a fairly good gear lubri- 
cant was provided. This combination 
was called “gear compound.” Some is 
still used in transmissions and differ- 
entials of very old automobiles. 


Sodium Base 


The introduction of sodium base 
lubricating grease was a boon to plants 
where machinery was operating above 
212 F. Previous to that, animal fats 
had been used with poor results. Even 
though the sodium base product had 
a high dropping (melting) point, its 
resistance to water was not too good 
and this product therefore was not 
very satisfactory for lubrication un- 
der wet conditions. That was im- 
proved later by reducing the quantity 
of soap and using a high viscosity oil. 


> President, Battenfeld Grease & Oil Cor- 
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Development of Lubricating Greases 


R. R. MATTHEWS* 


Alemite System 


There was an event in 1918? which 
really made it possible to properly 
lubricate industrial bearings and the 
various bearings on the chassis of an 
automobile. The Bassick Manufactur- 
ing Company in Chicago began the 
manufacture of a fitting, containing a 
check valve, which could be set on 
bearings. Lubricating grease was 
pumped through the fitting with a 
grease gun which made a grease-tight 
connection with the fitting. 

Both the fitting and the required 
pressure gun had been developed by 
Arthur Gulborg. This later was called 
the “Alemite System of Lubrication.” 
Both power and hand-operated guns 
were made available for pumping 
lubricating grease through the fittings. 
Without such a system, operation and 
development of automobiles would 
have been badly hindered. 


It was found the cup grease, which 
in early days was called “hard oil,” 
was too hard to readily pump in the 
guns. Thus, a softer one was made 
and “gun grease” first saw the light 
of day. Later, higher viscosity oil was 
used in it which improved durability. 


Gear Lubricant 


As more automobiles were manu- 
factured, the gears in transmissions 
and differentials were machined more 
carefully. Gear housings were also 
made tighter. Thus, they would hold 
more fluid gear lubricants and, event- 
ually, a pure mineral oil which con- 
tained no soap for a thickener. 


Higher speeds made more load on 
ihe gear teeth and bearings. That, in 
turn, caused the use of an extreme- 
pressure additive in gear lubricants. 
A sulphurized fat was generally the 
E.P. additive—gear lubricants con- 
taining it were called “extreme pres- 
sure (E.P.) gear lubricants.” They 
prevented scuffing of gear teeth. 


In 1937° the Gleason Gear Works 
in Cleveland introduced a new type 
of gear for differentials. It was called 
a “hypoid gear.” By its use, the center 
of gravity of the automobile was 
lowered—that meant it would hold the 
road better and, thus, be safer on the 
highways. Smoother gear operation 


EXCLUSIVE 
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was also secured. However, the hy- 
poid gear was found difficult to lubri- 
cate. The pinion was lowered below 
the center of the ring gear which made 
a scraping action on the gear teeth 
and also developed high pressures. 

Various gear lubricants were tried. 
Eventually, it was found a lead soap 
added to a gear oil produced a gear 
lubricant which prevented undue 
wear. Lead base lubricating greases 
for industrial plants had been made 
available previous to introduction of 
the hypoid gear. Later, a small amount 
of the E.P. additive, referred to above, 
was added which made the resulting 
product more satisfactory for lubri- 
cating hypoid gears. 

Manufactures of gear lubricants 
continued research to find a more 
efficient hypoid gear lubricant. That 
was a must, because speed of automo- 
biles had increased. Further, better 
highways had led to high-speed over 
long-time intervals. This meant great- 
er loads and higher temperatures in 
transmissions and differentials. 

Better E.P. additives were devel- 
oped by this intensive work which 
contained sulphur and chlorine com- 
pounds and combinations of the two, 
a phosphorus compound also proved 
satisfactory. Various machines were 
developed for testing the load-carry- 
ing properties of gear lubricants and 
other desired properties so the manu- 
facture of hypoid gear lubricants 
could be more closely controlled. cur- 


rent government specifications are 
2-105 B. 


Aluminum Base 
About 1924 a new type of lubricat- 


‘ing grease was put on the market. It 


contained an aluminum soap as the oil 
densifying medium. When made from 
a light colored oil, the result was a 
beautiful, transparent lubricating 
grease. This was due to only a trace 
of moisture being present. Aluminum 
base lubricating greases proved to be 
good lubricants with excellent water 
resistance and their attractive appear- 
ance was a wonderful sales asset. In 
the beginning, they were tricky on 
uniformity control but “Dad” Stev- 
ens‘ finally solved the problem. This 
type has been sold under names such 
as “Lucid,” “Transparent,” “Solidi- 
fied Oil.” ““Aluminate,”’ etc. 
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> TEAMWORK GETS RESULTS. This is the team that welding, spectographic, and electrical laboratory 
field-erected the SMITHway Vessels for the refinery facilities of A. O. Smith in solving the daily tech- 


shown below. nical problems with Harry Drummond (left), job ay 
Harold Pollei (right), supervisor of A.O. Smith superintendent on the field work, and two of his Teonee fi 
Field Service, is backed up by the vast metallurgical, foremen. Rust Prot 












NEW BULLETINS: Write the 
nearest A. Q. Smith office 
listed above for these new 
Bulletins: V-44 — Field 
Assembly of Pressure Ves- 
sels; V-46 — SMITHway 
Vessels, Alloy, Alloy- 
pee y Clad, and Glass- 
in 








@ CRUDE OIL UNIT. Left, fractionating column, 14 -<@ > FLUID CATALYTIC CRACKING UNIT NEARING 
ft. dia. x 89 ft. 8 in. high, weight 165,000 lb., SMITH- COMPLETION. At left is the regenerator, 20 ft. dia. x 79 
lined with monel and type 405 stainless steel. Right, ft. 8 in. high, weighing 334,000 db. Right, the reactor, 
vacuum column, 22 ft. dia. x 51 ft. high, weighing 22 ft. 6 in. dia. x 62 ft. high, weight 266,000 Ib., is car- 
183,000 lb., SMITHlined with type 405 stainless nat bon moly SMITHlined with type 405 stainless steel. 
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Sodium-Aluminum Base 


Later, a mixed base product (so- 
dium-aluminum) was introduced.’ It 
had as good transparency as alumi- 
num and also, due to the sodium soap, 
a high dropping (melting) point. Due 
to a smaller amount of the mixed base 
being required for a given consist- 
ency, the comparative amount of oil 
was increased five to ten per cent. 
That meant an “oilier” lubricating 
grease. This product has been sold 
under the names “HMP,” “Ultra- 
Lube,” etc. 

Salesmen found it easy to sell the 
sodium-aluminum product because of 
excellent resistance to heat, high per- 
centage of oil and good looks. It has 
found application both for automotive 
and farm equipment and also in 
numerous industrial applications 
where outstanding results were ob- 
tained. It does not have as good re- 
sistance to water as a straight alumi- 
num base lubricating grease. 


Lithium Base 
After World War II started, a lubri- 
cating grease was required for air- 


planes which would lubricate at 05 
deg below zero, and yet be satis- 





TABLE 1. 


Universal gear lubricant specifications 
(USA No. 2-105B) (Partial) 


Property Grade 75 Grade 80 Grade 90 
Flash Point,°F. Min... . . 300 325 325 
Viscosity, S. U. S. @ 

See 150-190  ..... esis 
Viscosity, S. U. 8S. @ 

ON ar 55-65 80-90 
Viscosity index, min... .. 85 85 85 
Channel Point,°F. Max.. —50 —30 0 
Copper Strip Activity... pass pass pass 
Rust Protection. ....... pass pass pass 
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factory at summer temperatures in the 
tropics. Research finally produced a 
lithium base lubricating grease. It 
contained very light viscosity oils and 
was eventually manufactured under 
Army-Navy specifications AN-G-3a 
and AN-G-10. The latter specification 
was similar to AN G-3a except for an 
E.P. additive which raised the load- 
carrying capacity when it was applied 
to bearings. 

Without the lithium base lubricat- 
ing grease the safety of airplanes 
would have been reduced and their 
scope of activity narrowed. The gov- 
ernment eventually issued specifica- 
tions covering automotive lubricants 
which meant an excellent -simplifica- 
tion as compared with the maze.of 
products used previously. 


Calcium—Fatty Acid 


As the war developed, it looked like 
there would be a shortage of alumi- 
num for domestic use. That, in turn, 
would have meant a shortage of alu- 
minum stearate, the soap used in 
manufacturing aluminum base lubri- 
cating grease. A calcium base product 
made using fatty acids in place of 
whole fat was being investigated. The 
work was intensified and such a lubri- 
cating grease was soon available.® Its 
clarity and attractive appearance was 
almost as good as aluminum base. A 
high viscosity oil could be used in 
manufacture and yet the pumpability 
was much better in cold weather than 
aluminum base. This gave the prod- 
uct good durability and fine water re- 
sistance. Further, the cost was less. 


Pressure grease kettle, left, and open grease kettle, below. 


While the expected shortage of alu- 
minum stearate did not develop, many 
customers turned to a lubricating 
grease of that type because of excel- 
lent service results. 


Barium Base 


In 1943 an unusual type of lubricat- 
ing grease was announced.” It had a 
barium base and very desirable prop- 
erties -which made it suitable as a 
multi-purpose lubricating grease. The 
resistance to water was exceptionally 
good, but at the same time the drop- 
ping (melting) point was very high. 
The barium base lubricating grease 
was found to have a high degree of 
polarity. 

Due to these properties, the new 
barium base product found immediate 
acceptance as a multi-purpose auto- 
motive lubricating grease. It replaced 
five products; chassis lubricant, 
wheel-bearing grease, water pump 
grease, universal joint grease, and 
covered spring grease. One lubricat- 
ing grease at service stations meant 
economy, better cleanliness, positive 
elimination of mistakes and more dur- 
able grease lubrication. All that is 
needed at service stations for efficient 
lubrication is this product, the proper 
grades of multi-purpose gear lubri- 
cant and the necessary grades of mo- 
tor oil.® It has been sold as “4-in-1,” 
“Multi-Purpose,” “4-Way Barium,” 
“All-Purpose,” “Grezall,” etc. 

As barium base lubricating grease 
was more widely used, its possibilities 
as an industrial lubricating grease be- 
came more apparent. The high drop- 
ping (melting) point made it particu- 
larly suitable for use in steel mills, 
forging plants, dry kilns, high-tem- 
perature ovens, etc. Further, the ex- 
ceptional resistance to water made it 
valuable for lubrication where wet 
conditions were involved. 
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Cornell homogenizer. 


Viany plants have found it possible 
to replace 12 to 15 lubricating greases 
by stocking and using only barium 
base lubricating grease.® Further in- 
dustrial applications of this unusual 
product proved possible when an ex- 
treme-pressure additive was added to 
it. This increased the load-carrying 

apacity. 


Zinc Base 


Zinc base lubricating greases have 
been manufactured in a small way. 
However, their application has been 
to care for special lubrication prob- 
lems. In some cases of that type, a 
mixed base lubricating grease where 
‘inc was used in combination with 
some other type of base has been 
found desirable. 


Pre-Lubricated Bearings 


Due to bearings being packed with 
lubricating grease, it has been neces- 
sary to have products which are in- 
hibited against oxidation and corro- 
sion. This has required painstaking 
are by manufacturers of lubricating 
ereases. Even at that, it is doubtful if 
any of them would want to go on rec- 
ord as guaranteeing a pre-lubricated 
bearing for life. 
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Strontium Base 


Strontium base lubricating greases 
have also been manufactured to a 
limited extent.’° The control during 
manufacture has been found rather 
difficult. However, this product has 
properties making it particularly valu- 
able as an industrial lubricant and it 
will have wider use at a later date. 


Lithium-Multi-Purpose 


After the war, more research was 
done on lithium base lubricating 
greases. Eventually, a product was 
made available which contained a 
higher viscosity oil than AN-G-3a."' 
It was found to have properties which 
made it suitable as a multi-purpose 
automotive lubricating grease. Its 
clarity gives it sales appeal. The 
smooth texture and good cold test pro- 
vide good pumpability even at zero 
temperatures. 


Silicone Lubricating Greases 


This is one class of lubricating 
greases where the name is derived 
from the fluid lubricant used rather 
than from the base densified in manu- 
facturing the lubricating grease. 

Much as has been written about the 
Silicones and their wide-spread uses. 
in this case the synthetic fluid lubri- 
cants are used with a lithium soap in 
preparing a lubricating grease. They 
are very stable, and consequently 
have excellent durability. Further. 





atmospheric temperature changes do 
not affect them in the same way as 
other types of lubricating greases re- 
ferred to. 

Silicone lubricating greases have 
been found satisfactory for lubrica- 
tion of slow, and medium-speed bear- 
ings, but grades have not yet been 
provided which efficiently lubricate 
high-speed bearings.?* 
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Double 


Solvent Extraction 


of Residual Stocks 


M. L. COBB* 


Use of two solvents for purification 
and refining of lubricating oils is not 
new. This process employs propane as 
the paraffinic fraction solvent, Se- 
lecto, mixture of 55-60 per cent phenol 
in 40-45 per cent cresylic acid as the 
aromatics-naphthenics solvent to im- 
prove viscosity-index, color, and other 
properties. Seven stages of intercon- 
fact are used; propane enters this 
ser ies at one end, Selecto at the oppo- 
site end, the raw oil charge being in- 
troduced at No. 3 extractor. The 
author, thoroughly acquainted with 
all phases of the operation, discusses 
in detail the effect of various condi- 


“uperintendent, Lubricating Oil Division, 
Continental Oil Company, Ponca City, Okla- 


ory 
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tions on the product, in a manner of 
interest to every lubricating oil re- 
finery. Loss of both solvents amounts 
to 0.03 per cent per cycle. Fuel con- 
sumption averages 10.6 per cent of the 
charge stock. 


Mosr residual stocks must be deas- 
phaltized, treated to remove other low 
quality constituents, and dewaxed be- 
fore being suitable for lubricating oil 
use. In some cases, deasphaltizing and 
treating are carried out as separate 
steps. In double solvent extraction, 
deasphaltizing and treating are ac- 


EXCLUSIVE 


View of Ponca City, Oklahoma, refin- 
ery shows a side of one furnace and 
the solvent recovery system towers. 
Left to right, towers are: Selecto dry- 
ing tower, extract stripper, extract 
layer Selecto evaporator, extract 
layer propane evaporator, reaffinate 
layer Selecto evaporator, and reaffin- 
ate stripper. (Furfural unit shown at 
upper left.) 


complished simultaneously. In the 
Ponca City, Oklahoma, refinery of 
Continental Oil Company, double sol- 
vent extraction of residual stocks from 
Mid-Continent crudes is accomplished 
in a Duo-Sol unit which was placed in 
operation in 1940. The unit has suc- 
cessfully handled all types of residual 
stocks and also heavy distillate stocks, 
with some finishing as low as 350 


SSU at 100 F. 


Residual stocks for charging to the 
Duo-Sol unit are obtained :as a bottom 
product resulting from vacuum dis- 
tillation of topped crudes. The vis- 
cosity of the finished bright stock after 
required to secure the desired vis- 
cosity of the finished bright stock after 
extraction and dewaxing. 


Residuum from the vacuum unit is 
produced into run tanks and then 
transferred with a gear pump through 
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steam-traced insulated piping to larger 








two layers differ considerably in 


the vessel. The trough is open-ended 

































































































































































































































































































































































































































































































. : : ; large 
storage tanks or directly to the Duo- _—_ chemical structure according to the _ near the opposite end of the extractor. five 
Sol charge tanks. The Duo-Sol charge _ solubility of the various components Separation of the two layers sterts tendi 
tanks are equipped with steam coils _ in the solvents employed. inside the trough with the heavy Thus 
and with an outside circulating heater ee aa naphthenic layer returning below ‘he ihace 
for heating the residuum which must ee trough to the bottom outlet near ‘he ee 
be kept hot, preferably above 190 F, The extraction system is composed _inlet end of the extractor, and the light es 
to assure that all waxes remain in _ of seven horizontal cylindrical vessels _ paraffinic layer returning above the fying 
solution. called extractors—Fig. 1. Extraction trough to the top outlet near the iulet cate 

The Duo-Sol extraction unit, as the is accomplished by countercurrent — end of the extractor. Further separa- (Nos 
name implies, employs two solvents, _ flow of the solvents through the ex- _ tion of the layers takes place as tiiey fying 
propane and Selecto. Propane is used _ tractors. Propane is charged into No. _ flow back to the inlet end. olin 
to precipitate asphalt and serve asthe _1 extractor from which the naphthenic Initial treatment or separation of in 
selective solvent for the more paraf- _—layer is removed, while Selecto is the charge oil into lubricating and Se 
finic crude fractions. Selecto, a mix- charged into No. 7 extractor at the _ nonlubricating fractions occurs in the ch | 
ture of phenol and cresylic acid, is | opposite end of the system from which No. 3 extractor. The light paraffinic flo 
used as the selective solvent for the the paraffinic layer is removed. The _ top layer then flows through Nos. 4, aol 
asphaltic, naphthenic, and other low _ charge oil is admitted at anintermedi- _5, 6, and 7 extractors countercurrent > 
viscosity index fractions. The treating _ate point, mixed with the two counter- _ to the incoming bottom layer, largely a 
consists in effecting a mixing of the current streams of solvents in a spe- _ Selecto, that strips out any naphthenic 7 
charge oil with the two solvents and _ cial mixer, and then the mixtureenters —_ portions tending to remain in the top lp 
then a separation by gravity of the the No. 3 extractor. Inside the ex- layer. The heavy naphthenic bottom = 
two resulting fractions or layers. No tractor the inlet line connects to a layer is pumped from No. 3 extractor ap 
chemical change is made in the com- __ shallow trough the width of the vessel _—_— through Nos. 2 and 1 extractors coun- a 
ponents of the charge stock, but the _—and located on the horizontal axis of __ tercurrent to the incoming top layer, a 
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largely propane, which propane dis- 
solves and recovers the paraffinic oil 
tending to remain in the bottom layer. 
Thus the process, employing multi- 
stage extraction, can be considered as 
consisting of a feed and initial treat- 
ing section (No. 3 extractor), a recti- 
fying section (Nos. 4, 5, 6, and 7 
extractors), and a stripping section 
(Nos. 1 and 2 extractors). The recti- 
fying section insures high quality 
rafinate and the stripping section in- 
sures high yield. 

Selecto is charged to No. 7 extractor 
with a motor-driven centrifugal pump, 
flow controlled, through a water cooler 
provided for controlling the tempera- 
ture between 120 and 170 F. Oil is 
charged with a reciprocating steam 
pump, pressure and flow controlled. 
at a temperature of 190 to 200 F to the 
mixer mentioned above. The charge 
mix then passes through a water cooler 
used for controlling the feed tempera- 
ture to No. 3 extractor between 110 
and 142 F. Propane is charged with a 
motor-driven centrifugal pump, flow 
controlled, to the No. 1 extractor 
through an exchanger equinped for 
heating or cooling. Provisions are 
made for passing all or a portion of 
the bottom layer from No. 2 extractor 
through the exchanger with the pro- 
pane as required to secure the desired 
feed temperature of 110 to 140 F. The 
naphthenic layer leaves No. 1 extrac- 
tor, flow controlled, to the recovery 
system. The paraffinic layer leaves No. 





TABLE 1. Effect of changing ratio of Selecto charge to oil charge with other conditions fixed. 





7 extractor, controlled by a pressure 
controller on the extractors, which is 
normally held between 300 and 310 
psig. Interface levels in the extractors 
are indicated in gauge glasses and 
controlled by manual adjustment of 
valves in the discharge lines of the 
bottom layer transfer pumps and by 
regulating the naphthenic layer flow 
to the recovery system. Interface levels 
are held at or slightly below the center 
line of the extractors. Bottom layers 
are pumped with centrifugal pumps 
from one extractor to the next, start- 
ing with No. 7, while the top layers 
flow by pressure from one extractor 
to the next, starting with No. 1 ex- 
tractor. 


Extraction Variables 


The degree of extraction is a func- 
tion of solvent to oil ratios, of the 
ratio of Selecto to propane, and of 
treating temperatures used throughout 
the extractor system. For high vis- 
cosity index operation, the plant is 
normally operated with maximum Se- 
lecto circulation, fixed by the capacity 
of the recovery system, and the pro- 
pane circulation is varied as required 
to secure and maintain the desired 
viscosity index. Treating temperatures 
are varied as required to secure the 
desired color. The oil charge rate is 
then maintained as high as possible 
consistent with the quality of raffinate 
desired. 


For a given set of solvent charges 


and treating temperatures, the maxi- 
mum oil rate is governed by the mis- 
cibility temperature, which is the tem- 
perature at which the oil, propane. 
and Selecto go into solution. When 
operating close to the miscibility tem- 
perature, a slight increase in oil rate 
or an increase in treating temperature 
will eause the contents of the extrac- 
tors to go into solution, and separa- 
tion ceases to take place. Increasing 
the phenol content of the Selecto 
raises the miscibility temperature and 
permits higher treating temperatures, 
higher oil rates, and lower solvent 
ratios. The phenol content of the Se- 
lecto at the Ponca City plant has been 
increased from the original 40 per 
cent to 55 to 60 per cent. Because of 
the preferential loss of phenol, make- 
up Selecto is purchased containing 70 
per cent phenol. 

With other conditions fixed, in- 
creasing the propane charge reduces 
the viscosity index and increases the 
yield of raffinate with an increase in 
finished oil viscosity, while increasing 
only the Selecto charge increases the 
viscosity index and improves the color 
but decreases the yield and finished 
oil viscosity. The example given in 
Table 1 illustrates the effect of chang- 
ing the ratio of Selecto charge to oil 
charge with other treating conditions 
unchanged. 

With fixed solvent ratios and a con- 
stant oil charge rate, increasing the 
treating temperatures will improve 
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Propane Selecto Oil Mix — Propane Mix Selecto Resid SSU ee eee ee ee 
Crude Ratio Ratio Temp. emp. Temp. 210 F API Gr Color Yield SSU 210 F VI API Gr 
A. 3.58 2.83 130 130 146 359 27.2 yan 59.7 157 95.3 7.5 
| RS 3.58 3.97 130 130 147 355 28.2 4 57.1 147 97.5 9.8 
A. 3.58 4.29 131 131 149 359 28.4 4— 52.2 142 98.6 10.4 
TABLE 2. Effect of increasing treating temperatures with fixed solvent ratios and oil rate. 
oS ; aaa PAL Waxy raffinate Dewaxed raffinate 
Propane Selecto Oil Mix Propane Mix Selecto Resid SSU GE PR ase Fs aan TS 5 Ge alae: Extract 
Crude Ratio Ratio Temp. emp. Temp. 210 F API Gr Color Yield SSU 210 F VI API Gr 
ae 3.71 6.43 110 110 122 357 28.3 7- 60.3 151 98.2 9.1 
B... 3.71 6.43 121 121 141 357 29.0 4 54.4 140 100.4 10.3 
TABLE 3. Effect of different sources of crude upon treating conditions required for same finished specifications. 
ee re — Waxy raffinate Dewaxed raffinate 
Propane Selecto Oil Mix _—— Propane Mix Selecto Resid SSU -—-—— a, ee 
Crude Ratio Ratio Temp. Temp. Temp. 210 F API Gr Color Yield SSU 210 F VI API Gr 
Cc... . 259 £88 Wr wz 129 334 27.7 6+ 63.0 161 95.3 8.9 
B... at 2.95 3.65 119 1 307 27.9 6— 64.0 157 95.8 9.7 
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TABLE 4, Treating conditions for producing finished bright stocks 














over a range of viscosity index and color are as follows: 











; . Waxy raffinate Dewaxed raffinate 
Propane Selecto Oil Mix Propane Mix Selecto Resid SSU ———— Se COG RE RSE gee — Extract 
Crude Ratio Ratio Temp. Temp. Temp. 210 F API Gr Color Yield SSU 210 F VI API Gr 
E. 3.25 2.06 120 115 130 289 26.6 8— 76 156 91.2 4.2 
E.. 2.69 3.83 126 116 148 344 27.9 7+ 63 159 96.0 8.0 
F... 3.04 4.08 138 129 167 431 28.6 4.5 53 143 98.6 9.5 
Note: Solvent ratios are on weight basis. 
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color and viscosity index, reduce fin- 
ished viscosity, and lower the yield. 
see Table 2 

Treating conditions vary with dif- 
ferent sources of crude oil and even 
with crudes from the same field 

Table 3). 

lreating conditions for producing 
finished bright stocks over a range of 
iscosity index and color are shown 

. Table 4. 

Routine laboratory determinations 
for controlling the operation of the 
unit include: API gravity, Pensky- 
Vartin flash, and SSU viscosity of the 
charge oil; API gravity and Selecto 
content of the extract; API gravity, 
Pensky-Martin flash, SSU viscosity, 
color, and Selecto content of the waxy 
raffinate; and SSU viscosity and vis- 
cosity index of the laboratory de- 
waxed raffinate. In order to obtain the 
most accurate control possible of plant 
production, raffinate stream samples 
ire solvent dewaxed at eight-hour in- 
tervals in the control laboratory and 
determinations are made of viscosity 
ind viscosity index. 

The raffinate from Duo-Sol extrac- 
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Duo-Sol unit at the left with two propane storage tanks in left foreground and the seven extractors in right foreground. 
Back of extractors are pumprooms, recovery system towers, and furnaces. (Furfural and MEK units in right background). 


tion has a higher API gravity, a bet- 
ter color, a lower viscosity, and a 
higher viscosity index than the oil 
charged, while the flash is essentially 
unchanged. Most of the waxes in the 
charge oil remain in the raffinate. 


Pensky-Martin flash tests on the 
charge stock will detect the presence 
of light products, and a flash test of 
the raffinate will detect the presence 
of an abnormal amount of solvent. 
The gravities of both streams increase 
with an increase in the degree of ex- 
traction. Other conditions being 
known, the raffinate gravity is useful 
as an indication of quality and the 
extract gravity as an indication of 
yield. 

For a given crude, the yield of raf- 
finate depends principally upon the 
degree of extraction. For the same 
quality of raffinate with respect to 
color and viscosity index, some in- 
crease in yield can be secured by em- 
ploying higher solvent ratios and 
lower treating temperatures and by 
carrying a lower temperature in Nos. 
1 and 2 extractors than in the other 
five extractors. 












Solvent Recovery System 


The solvents from both naphthenic 
and paraffinic layers are recovered in 
similar but separate operations. Each 
layer is preheated by exchange, and 
the propane is removed in a propane 
evaporator. Selecto is then removed 
in a Selecto evaporator, with final 
stripping being accomplished in a 
steam stripping tower. 

The depropanizers operate at a pres- 
sure of 230 to 260 psig, with bottom 
temperatures of 550 to 600 F. The 
overhead propane streams combine in 
common condensers, the condensed 
propane flowing to storage. A small 
stream of cold feed is used as reflux 
for the paraffinic layer depropanizer. 
while propane is used as reflux for 
the naphthenic layer depropanizer. 
The key points of depropanizer opera- 
tion are control of the top and bottom 
temperatures. The tower top tempera- 
ture must be held relatively low with 
reflux to prevent Selecto and oil from 
being carried overhead with the pro- 
pane. The bottom temperature must 
be held relatively high to insure evap- 


‘oration of most of the propane from 
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the bottom products before they are 
released to the Selecto evaporator. 


The Selecto evaporators operate at 

a pressure of 6 to 12 psig, with tower 
bottom temperatures of 600 to 635 F. 
[he overhead steam and Selecto from 
the raffinate stripper are introduced 
below the bottom tray of the paraffinic 
layer Selecto evaporator, and the over- 
head steam and Selecto from the ex- 
tract stripper are introduced below 
the bottom tray of the naphthenic 
layer Selecto evaporator. The over- 
head products of each evaporator, 
onsisting of Selecto, the steam from 

the strippers, and a trace of propane 
feed a common water evaporator. 
Overhead vapor from the naphthenic 
layer Selecto evaporator is partially 
condensed by exchange with naph- 
thenic layer feed to the depropanizer. 


Heat for solvent vaporization is sup- 
plied for each layer by a two-coil 
heater which functions as a reboiler. 
In each heater, one coil heats a bot- 
tom product circulating stream from 
the depropanizer, and the other coil 
heats a similar stream from the Selécto 
evaporator. Top temperature control 
of the Selecto evaporators with Selecto 
reflux is important to prevent oil car- 
ryover which would remain in the re- 
covered Selecto. The bottom tempera- 
tures of the evaporators must be held 
ufficiently high to insure vaporiza- 


tion of most of the Selecto from the 
bottom products. 


Operation of the Solvent drying 
tower is quite critical, to insure re- 
covery of dry Selecto for charging to 
the extractors. With a tower pressure 
of 5 psig the bottom temperature of 
the water evaporator must be main- 
tained at approximately 350 F. Par- 
tially condensed vapor from the Se- 
lecto evaporators enters the solvent 
drying tower below the bottom tray. 
A circulating stream of dry Selecto 
from the bottom of the tower, cooled 
by exchange with each layer, refluxes 
the tower below the third tray. A por- 
tion of this stream is used as reflux on 
the top trays of the Selecto evaporat- 
ors, with the net production flowing 
to a storage tank before being re- 
charged to the extractors. The water 
is boiled overhead from the tower 
with a small amount of Selecto and 
propane, and the water and Selecto 
vapors are condensed into a receiving 
tank. The propane gas is drawn from 
the top of the tank by the compressors 
and compressed to propane condenser 
pressure. The Selecto and water mix- 
ture forms two layers, with a Selecto 
rich layer at the bottom of the tank. 
The Selecto rich layer is pumped to 
the top tray of the water evaporator 
as top reflux. The top layer, lean in 
Selecto, decants to another tank from 


Duo-Sol unit showing in foreground seven extractors, right, and propane 
tanks, left; in background, recovery system, right, and cooling tower, left. 


2a 
Pt 


a 


which it is pumped into the propa:iec 
run line to the propane tanks. Enoush 
Selecto dissolves in the propane to :- 
duce the Selecto content of the waier 
to approximately 1.5 per cent. The 
water is then charged to steam gen- 
erators, evaporated by the efflucnt 
streams of raffinate and extract, and 
reused as stripping steam. 

Although the two recovery systeis 
are similar, the raffinate recovery sys- 
tem is designed to handle a relatively 
large amount of propane, while the 
extract recovery system is designed to 
handle a relatively large amount of 
Selecto. For this reason, it is particu- 
larly important to maintain a well 
defined top layer in No. 7 extractor 
and a good bottom layer in No. 1 ex- 
tractor. The bottom layer, if permitted 
to leave No. 7 extractor, soon will 
overload the raffinate side with Se- 
lecto, while the top layer, if permitted 
to leave No. 1 extractor, will overload 
immediately the extract side with pro- 
pane. 


As a check on the condition of the 
levels in the extractors, frequent read- 
ings and tabulation of the levels in the 
solvent storage tanks should be made. 
If bottom layers are building up in 
the extractors, the Selecto storage will 
go down, and the propane storage will 
fill up and vice versa. It is important 
not to run out of either solvent, but 
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Available also in modified analyses 18-13-3 (Type 317) for 

extreme corrosion conditions, and 16-13-3cb (Type 316cb) for 

applications where heat-treatment after welding is impractical. aati 
Ask for Bulletin TDC-133 describing physical, mechanical and 

fabricating properties of these analyses. 





THE BABCOCK & al aae) 4 TUBE COMPANY 
' General Offices: Beaver Falls, Pa. 
Plants: Beaver Falls, Pa., and Alliance, Ohio 


A full range of Stainless, Alloy and Carbon Steel Tubing for all Pressure and Mechanical Applications 
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loss of propane charge is more seri- 
ous because of losing propane reflux 
on the propane evaporators. 


In the newer units being construc- 
ted, more use is being made of heat 
exchange equipment to reduce make- 
up heat by fuel consumption. Vacuum 
stripping of both streams has also 


been added. 


General 


The propane used as a solvent must 
be low in unsaturates and in lighter 
hydrocarbons. Unsaturates lower the 
miscibility temperatures in the ex- 
tractors, and lighter hydrocarbons are 
noncondensable in the system. Non- 
condensable gases must be removed 
from the propane, as they accumulate. 
to obviate high plant pressures. 


Care must be exercised to prevent 
contamination of the Selecto with 
light hydrocarbons within the boiling 
range of Selecto. The moisture con- 
tent of the Selecto should not be al- 
lowed to exceed 0.5 per cent. Water 
content in excess of 0.5 per cent is 
detrimental to color improvement and 
will tend to cause emulsification of the 
bottom layer in the extract end of the 
extractor system. 


The Duo-Sol unit, erected -in 1940, 
has been in continuous operation ex- 
cept for shutdowns for cleaning, me- 
chanical inspection, and repair. The 
present schedule is one 7-day shut- 
down per year for general inspection 
and cleanout and a second 5-day shut- 
down for necessary cleaning and re- 
pairs. On-stream time averages 96 per 
cent. 


Corrosion has been largely confined 
to equipment and piping handling 
process water or mixtures of water 


and solvent. This corrosion, never ex- — 


cessive, has been reduced by the use 
of sodium sulphite to absorb oxygen. 
Caustic scrubbing of the low pressure 


“| propane gases has been found bene- 


ficial because of slight corrosion from 
hydrogen sulphide in the propane con- 
densers, run lines, and tanks. 


Fouling of the unit occurs mainly 
in the naphthenic side of the recovery 
system where the two preheat ex- 
changers, the radiant tubes in the 
propane evaporator reboiler furnace. 
and the lower portion of the Selecto 
evaporator foul up badly with a salt 
and coke deposition over a six-month 
period. Fouling in the extractors has 
consisted of traces of high melting 
point waxes in Nos. 6 and 7 extractors 
and of a deposition of loose material 
(coke, iron sulphide, and dirt) in Nos. 
1, 2, and 3 extractors. Only in one in- 
stance has this deposition given trou- 
ble and that was in No. 1 extractor, 
when it built up under the pan and in- 
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terfered with separation of the tvo 
layers. 

With propane as one of the solves, 
the same precautions common to ny 
plant handling light hydrocarbons 
must be taken to avoid escape and 
accumulation of explosive vapors, 
Selecto is a toxic chemical and is very 
corrosive to the skin. Special precau- 
tions should be taken to avoid breath- 
ing solvent vapors and to avoid body 
contact with the vapors or liquid sol- 
vent and with oil or water containing 
solvent. | 


The moderate range of pressure 
and temperatures encountered present 
no special problem except the use of 
proper materials. Selecto is danger- 
ously corrosive to aluminum, and 
care must be taken to exclude the use 
of aluminum for packing, gasket ma- 
terial, or in any other form. All pumps 
handling solvent are equipped with 
deep packing glands with lantern 
rings to permit the use of seal oil. 
Seal oil acts as a lubricant for the 
packing and fills a very important 
safety role in preventing leakage of 
solvents. 

The plant is operated with three 
men per shift under the part-time 
supervision of an operator who is also 
in charge of two other units. The 
pumping and gauging are done by a 
fifth man, who also handles two other 
units, 

The solvent recovery capacity of 
the unit is approximately 110,000 lb 
per hour of propane and 130.000 lb 
per hour of Selecto. The oil charge 
rate on residual stocks is maintained 
betweerr 2000 and 2400 bbl per stream 
day:.Fuel consumption, based on bar- 
rels of 22 API gravity fuel oil equiva- 
lent per barrel of charge stock, aver- 
ages 10.6 per cent. Loss of propane 


~and Selecto runs approximately .05 


per cent in each case of the solvent 
circulated. Other utilities used will 
average as follows: electric power 
consumption, 400 kw-hr; external 
steam consumption, 3000 lb per hour: 
and cooling water, 3000 gpm. Cooling 
water is obtained from an induced 
draft cooling tower. 

Considering niaintenance, cleaning. 
solvent loss, utility consumption, con- 
tinuity of operation, and other factors 
common to refinery operations. the 
Duo-Sol unit has been a very satls- 
factory operating unit. Simultaneous 
deasphaltizing and solvent treating © 
residual stocks by double solvent ex- 
traction is feasible and workable. The 
Duo-Sol process has proved to have 
the flexibility necessary to meet the 
constantly changing conditions en- 
countered in refinery operations an 
in meeting the charging requirements 
of the sales organization. zee 
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While it is axiomatic that return on investment—the ultimate earning power of a refinery unit when actually on stream— 
is the only true evaluation of competitive engineering recommendations, initial plant costs remain a major factor in 


refiners’ decisions on plant installations. M. W. Kellogg takes specific steps to minimize initial plant costs consistent 


® B with the achievement of highest ultimate earning power. 





Preheating piping and shapes to be welded in the field 
is an essential step in the construction of any refinery 
unit. For many years it was the accepted custom to use 
gas heating devices for this purpose. These heaters 
accomplished the preheating satisfactorily, but they 
had many disadvantages which slowed down the job. 

The gas heating equipment — rings and straight 
lines of gas burners— was cumbersome to handle, dif- 
ficult to position in close spaces, required wind screens 
to keep flames concentrated on even slightly windy 
days, and presented a constant hazard of open flame 
to welders who of necessity had to operate close by. 

In the constant search for better methods of con- 
struction that would either improve the quality of 
construction or lower its cost—or do both simultane- 
ously — Kellogg’s metallurgical technicians, welding 
practice laboratory and construction groups combined 
in pioneering a new method of preheating. 


CUTTING FIELD WELDING TIME BY 157! 





Known as strip-heating, this new method utilized 
low voltage electrical resistance heating. It eliminated 
all disadvantages of gas heating plus adding measur- 
able improvement to control of the operation itself. 

This improvement, in working conditions and in 
quality of work, would have been sufficient reason to 
adopt the new method. However, actual experience in 
the field proves that this new method of preheating 
produces a 10 to 15% saving in welding time .. . this 
on top of all its other advantages. When it is realized 
that the average cat-cracker embraces tens of thou- 
sands of welding hours, at an average hourly cost in 
excess of $2.50, the saving is seen as an appreciable one. 

M. W. Kellogg believes that a complete, integrated 
organization, having within itself all types of special- 
ists required to solve just such problems as this one 
of field preheating, is the only true approach to Low 
INITIAL PLANT COSTS. 


THE M. W. Kezroce Company 


A SUBSIDIARY OF PULLMAN, INC. 


ENGINEERS TO THE PETROLEUM INDUSTRY 
HOUSTON 


JERSEY CITY LOS ANGELES TULSA 


TORONTO LONDON PARIS 






NEWS 


Synthetic Oil Plants 

Current proposals urging immedi- 
ate construction of synthetic oil plants 
on a large scale were challenged 
sharply by Chester F. Smith, vice 
president of the American Petroleum 
Institute’s Division of Refining. Smith, 
addressing a dinner meeting of the 
\4th mid-year meeting of the division 
in The Shamrock Hotel in Houston, 
said there is “‘serious question” 
whether there is any “economic, con- 
servation, or national security need” 
now for embarking on such a progam 
at the present. 


He asserted the country still is at 
least a generation away from the 
urgency of a synthetic industry. 
‘When the time comes,” he empha- 
sized, “the oil industry will be ready.” 


Explosion in Sumatra 


An explosion and fire at Standard- 
Vacuum’s Palembang refinery in 
Sumatra recently resulted in injury to 
12 employees and has caused a tem- 
porary shutdown of part of the plant. 
Early reports indicated that three men 
were seriously injured. Six others 
were in the company’s refinery hos- 
pital, and three men received treat- 
ment for minor injuries at their 
homes. | 


Train Fueled by 
Oil Made from Coal 


America’s first train to be fueled by 
oil made from coal left St. Louis, Mis- 
souri, headed for Louisiana, Missouri. 
May 8. Executives from the oil, coal. 


. automotive and other industries, to- 


gether with military and civilian gov- 
ernment officials were aboard the 
special train. 


Economical Test Engine. Laboratory use of single cylinder Lauson engines has 
proved a rapid, inexpensive screening test for fuels and lubricants, according 
to engineers of The Texas Company’s Beacon laboratories. Giving results closely 
comparable to full scale test runs, these tests cut down fuel requirements from 
200 gal. to 15 gal. and reduce oil requirements from 3 gals. to 3 qts. 
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AlCheE Meeting Held 


Chemicals from petroleum, one of 
the most significant achievemenis of 
the chemical and petroleum indus. 
tries, was the subject of a symposium 
at the Southwest Regional Meeting of 
the American Institute of Cheniical 
Engineers, held in Tulsa, Oklahoma. 
The symposium consisted of four 
papers. C. H. Marshall of Humble 
Oil and Refining dicussed “Produc- 
tion of Aromatics.” A timely subject, 
in view of the present synthetic fuels 
program being pursued by gover. 
mental and private agencies was 
“Chemicals from Hydrocarbon Syn. 
thesis,” by T. Q. Eliot, C. S. Goddin. 
Jr. and B. S. Pace, of Stanolind Oil 
and Gas Company of Tulsa. J. W. 
Palm and M. F. Wirges of Cities Serv. 
ice Oil Company and R. F. Ruthruff. 
Consulting Chemical Engineer. of 
Homewood, Illinois presented the 
papers. L. L. Davis, manager of the 
Research and Development Depart- 
ment of Continental Oil Company. 
was moderator at this session. 


New Plant at Cicero 


Contracts for construction of a 
modern four million dollar compound 
plant at Cicero, Illinois, have been 
awarded to Sumner S. Sollitt and 
Company of Chicago, according to an 
announcement by A. W. Ambrose. 
president of Cities Service Oil Com- 
pany (Delaware). The new plant will 
be located on a 42-acre tract of land 
on the east side of Cicero Avenue and 
abutting the Illinois Ship Canal. The 
plant is designed to compound and 
blend more than 23,000,000 gal of 
lube oils per year. Supplemental facili- 
ties will include a dock on the ship 
canal for receiving blending stocks, a 
laboratory, office, garage, boiler plant. 
storage tanks and loading dock for 
both rail and transport facilities. 
Blending stocks will be obtained from 
a solyent-refined lube oil plant now 
being completed at Lake Charles. 
Louisiana, by ‘Cit-Con Oil Corpora- 
tion, which is owned by Cities Service 
and Continental Oil Company. 

Plans call for completion of the 
project early next year. 


AGA Holds Meeting 


Meeting Peak load problems wa 
one of the major subjects on the pre- 
gram of the spring meeting of the 
Natural Gas Department, America! 
Gas Association, at French Lick 
Indiana. The program committee Wa 
under the direction of chairman E. F. 
Schmidt, Lone Star Gas Company. 
Dallas. D. A. Hulcy, president. Lone 
Star Gas Company, and chairman ol 
the AGA Natural Gas Department 


presided at the two general sessions. 
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Powell presents a Complete Line of Standard Valves—in Bronze, 
Iron, Steel, Pure Metals and Special Alloys.* These are of every 
type and size, and for all pressures and temperatures encountered 
in the many services for which they are adapted. 














But ever-changing methods and processes continually impose new gig. 1793—Large 125-pound Iron Body 
flow control .conditions. For these Special Services, Powell Enmgi- 8ronze Mounted Gate Valve. Made in 


° ° ° sizes 2” to 30", inclusive. Has outside 
neers are always ready with Special Designs. screw rising stem, bolted flanged yoke 


, and tapered solid wedge. Also available 
The result is that Powell—and only Powell—makes such a com- _ in All Iron for process lines. > 


plete line that today there’s a Powell Valve specifically adapted 
to each and every flow control service known to Industry. 


Write for information on applications of Powell Valves. And if 
you have any flow control problems, Powell Engineers will help 
you solve them. 






Fig. 6003—Class 600-pound 
Cast Steel Gate Valve with 
flanged ends, outside screw 
rising stem, bolted flanged 
yoke, tapered solid wedge. 




















Fig. 1503—Class 150-pound 
Cast Steel Gate Valve with 
flanged ends, bolted flanged 
yoke, outside screw rising 
stem, tapered solid wedge. 


Fig. 3061—Class 300-pound Cast 
Steei Swing Check Valve with bolt- 
ed cap and flanged ends. Disc has 
ample lift to permit full, straight- 
way, unobstructed flow through the 
valve body. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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Report on Fischer-Tropsch 


Variable operating factors affecting 
the yield of synthetic liquid fuel prod- 
ucts from the Fischer-Tropsch process 
are discussed in a new Bureau of 
Mines report of investigations. Re- 
search on gas synthesis is being con- 
ducted as a part of the Bureau’s pro- 
gram investigating methods for pro- 
ducing synthetic fuels from coal, oil 
shale, and other materials. 

Free copies of the publication, Re- 
port of Investigations 4405, “Effect 
of Operating Variables Upon the 


Fischer-Tropsch Synthesis,” may be _ 


obtained by writing to the Bureau of 


Mines, Publications Distribution Sec- 
tion, 4800 Forbes Street, Pittsburgh 


. 13, Pennsylvania. 


Petroleum Refining Featured 


A series of nine technical papers 
dealing with the economics of chemi- 
cal engineering, and particularly pe- 
troleum refining, were featured at the 
southwest regional meeting of the 
American Institute of Chemical En- 
gineers held in Tulsa, Oklahoma. Gen- 
eral chairmen of the meeting were H. 
Grekel, Stanolind Oil and Gas Com- 
pany and C. R. Ringham, Phillips 
Petroleum Company. 








WESTERN ENGINEERED PRODUCTS 


v7 Gas Processine 





PANHANDLE EASTERN PIPE LINE COMPANY 


Western Heat Exchangers installed at Pan- 
handle Eastern’s dehydration plant at Liberal, 
Kansas are indicative of Western’s versatitity 
in Engineering, design and manufacturing 
facilities for all phases of gas processing and 
transmission. Close attention to vital engineer- 
ing specifications from design to installation 
is assured in the manufacture of all Western 
equipment for gasoline plants, refineries, 
chemical processing plants and pipe lines 
throughout the world. 


~ 








WESTERN 


HEAT EXCHANGERS 


Manufactured by 
WESTERN SUPPLY COMPANY 


®.0. BOX 1888 TULSA, OKLAHOMA 


SALES OFFICES — DALLAS — HOUSTON a 


See Western’s catalog pages in the current 
issues of Chemical Engineering Catalog, 
Refinery Catalog and Thomas Register. 





Oxygen Plant Installed 
At Winshire, Texas 


The first low cost oxygen plan! of 
commercially substantial tonnage out- 
put, to be built for the petro-chemiical 
industries, has successfully passed all 
initial test runs, it was announce: }y 
Eric A. Flaschar, General Manager 
of The Stacey-Dresser Enginecring 
Division of Dresser Industies, Inc. 

Installed in Winshire, Texas, as an 
integral part of a petro-chemical plant 
recently completed by the McCarthy 
Chemical Company, the new oxygen 
unit is now producing more than the 
design quantity of 175 tons (4,200, 
000 cu ft) per day of 90-95 per cent 
pure oxygen which is delivered at 800 
psig. 

An outstanding feature of this proc- 
ess is a low-pressure, self-contained 
cycle, a far-reaching improvement 
over the original German process 
which required up to 10 per cent high 
pressure chemically purified air. 


Process Developed for 
Making Synthetic Fuels 


The petroleum industry has now 
developed a process for making high 
octane, synthetic fuels from natural 
gas so that commercial production is 
assured, Dr. W. E. Kuhn, Chairman 
of the Petroleum Division of the 
American Chemical Society, and Man- 
ager, Technical and Research Divi- 
sion, The Texas Company, announced 
at the Society’s annual meeting in 
San Francisco. It has been reported 
that the Carthage Hydrocol plant at 
Brownsville, Texas expects to produce 
daily more than 6000 bbl of synthetic 
gasoline before the end of 1949, Kuhn 
said. 


This achievement results from a 10 
year research progam financed with 
private capital. With further develop- 
ments in pilot and commercial units, 
this process will make possible the 
economically attractive production of 
fuels from coal and similar basic ma- 
terials. 


Plant Expansion Planned 


Plans for expansion of its Pueblo 
plant, 13 miles northwest of Cisco 
have been announced by Lone Star 
Gas Company. This modernization 1s 
to set up production of natural gaso- 
line, butane and propane. Lone Stat 
Construction personnel will begin 
work within 30 days, according 10 
J. A. Bates of Ranger, superintendent 
of the West Texas district of the gas 
company’s gasoline department. 

The project also calls for installa- 
tion of an 18-mile pipeline of 2-1. 
diam to transport liquids produced at 
Pueblo to Plant 108 at Ranger. 
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Gasoline Plant 
Being Constructed 


Completion date of the construction 
of the first unit of a natural gasoline 
plant in the Witcher field of central 
Oklahoma county should be Septem- 
ber 1, according to C. C. Peppers. 
president. The plant will have an ulti- 
mate capacity of 30,000,000 cu ft of 
gas a day, with the first unit handling 
about 18,000,000 ft daily. 

Peppers made plans for this plant 
shortly after discovery of the field 
three years ago, but was delayed by 
inability to get equipment. 

Sets New High Run 

Sinclair Refining Company reports 
a new high of 89,368 bbl of products 
delivered through its eastern division 
products line on April 25. This com- 
pares with a pevious high of 89,331 
bbl delivered on January 3 of this 
year. 

During the first quarter of 1949 the 
products line which extends from the 
company’s Marcus Hook refinery to 
its refinery at East Chicago delivered 


4,387,980 bbl of products as compared 
with 4,138,850 bbl delivered in 1948. 


Refining Plant Increased 


Plans for a $10,000,000 expansion 
of the Salt Lake Refining Company’s 
facilities were announced by T. S. 
Petersen, president of Standard Oil 
Company of California. Salt Lake 
Refining is a wholly-owned subsidi- 
ary, of which Petersen is Chairman of 
the Board. 

Petersen said the new equipment 
will include catalytic cracking facili- 
ties of the latest design, embodying 
all applicable improvements devel- 
oped since the end of the war. In ad- 
dition, the program calls for addi- 
tional storage facilities for both 
finished and unfinished products, 
loading racks, feeder lines and other 
auxiliaries. 

The new unit will be able to process 
feed stocks produced from 24,000 bbl 
of crude daily. About 15,000 bbl of 


crude now are being handled daily. 


Refinery Wins Safety Award 


_ Employees of the Sugar Creek re- 
finery of Standard Oil Company 
(Indiana) were presented the Dis- 
tinguished Service to Safety award of 
the National Safety council for work- 
ing almost 14 months without loss of 
time or disabling injury because of 
accident. The award entitles the re- 
finery to fly the council’s “S” pennant 
for safety. Henry C. Moore, stillman 
at the Sugar Creek refinery, received 
the award on behalf of his fellow em- 
Ployces at a special ceremony at the 
refinery. H. R. Boehmer, refinery 
manager, made the presentation. 








Shell Markets New Product 


An improved premium fuel de- 
signed to meet the increased power 
ratings of postwar cars, is now being 
produced by Shell Oil Company, ac- 
cording to Dr. M. P. L. Love, manager 
of manufacturing research. “The high 
compression engines of new model 
automobiles need better fuel, and the 
power requirements of many prewar 
cars increased as the cars grew older,” 
he said. “With 13.5 million postwar 
models expected to be on the road by 
the end of the year, and many of the 
older cars still in use, the need for 
higher test fuel is greater.” 
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SPECIALLY-MANUFACTURED EQUIPMENT 


LABORATORY-PERFECTED PRODUCTS 


Lease Tank Service—West Texas Area: 
Williams Construction Company 
Odessa, Texas 


Phillips Refinery Work Halted 


A closedown of the Phillips Petro- 
leum Company refinery project in 
Kansas City, Missouri, has been 
brought about by increased labor costs 
stemming from new contracts nego- 
tiated with A. F. L. Building Trades 
Unions. Announcement of the indefi- 
nite halt in the $10,000,000 expansion 
program was made by C., F. Braun 
and Company, the principal con- 
tractor. W. W. Keeler, Phillips vice 
president in charge of refinery opera- 
tions, declined to comment on the 
order and on what might be done with 
facilities already constructed. 


Let NATASCO solve 
your tank corrosion 





Natasco Corrosion Prevention Service for 
storage tanks keeps new tanks new and makes old 
ones give additional years of service. Scientific 
preparation of all surfaces and application is per- 
formed by experienced Natasco Crews. 


EXPERIENCED PERSONNEL 


Crewmen are trained in the correct preparation of 
tanks and application of specialized Natasco Prod- 
ucts. Many Natasco Foremen have been with the 
company for from ten to fifteen years and their 
accumulated knowledge is your assurance of getting 
a satisfactory and long-life job. 


Manufacturers are called upon to develop and pro- 
duce the special equipment, used by Natasco, for 
proper and economical application for Natasco 
Coatings. 


The Natasco Line of laboratory-perfected and field- 
tested products consists of eighteen products each 
having a specific application to corrosion problems 
and conditions. The use of the one — singly or in 
combination — is dependent upon the conditions 
in the area or the extent of corrosion on the tanks. 


CALL NATASCO TO SOLVE YOUR CORROSION PROBLEMS. 
WRITE FOR COMPLETE INFORMATION AND COSTS. 


COMPANY 





California Representative: 
Coast Contractors, Ltd. 
4636 E. Slauson, Maywood, Cal. 
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GENERAL CONTROLS HYDRAMOTOR* VALVES 


HYDRAMOTOR* (Trademark Registered) 
means the application of powerful hydraulic 
pressure generated by an electric motor driven 
pump to open the valve. 

All operator parts of this powerful motor valve 
are sealed in oil for life, thus insuring efficient 
trouble-free service. ELECTRO-HYDRAULIC 
OPERATION insures positive opening or 
closing, even at highest rated pressures and 
against heavy viscous fluids. POSITIVE RE- 
TURN TO NORMAL POSITION ON CUR- 
RENT FAILURE...SIMPLIFIED TWO-WIRE 
CONTROL CIRCUIT. 











af ’ 





persist 


Available in normally closed or open models— 
single seated or semi-balanced—'2” to 12” I.P.S. 
—Models up to 3000 P.S.I. 


For the control of heavy liquids and oils as well 
as all gases in various installations in oil re- 
fineries, chemical plants, food processing and 
innumerable other industrial and commercial 
applications. 


For complete specifications covering the GEN- 
ERAL CONTROLS broad line of Axtomatic 
Pressure, Temperature, Level and Flow Controls, 
request new Catalog. 


GENERAL CONTROLS 


Mansufactsrers of Automatic Pressure, Temperature , Level & BDlaw Controls 





FACTORY BRANCHES: Birmingham (3), Boston (16), Chicago (5), Cleveland (15), Dallas (2), Denver (10), 
Detroit (8), Glendale (1), Houston (6), Kansas City (2), New York (17), Oklahoma City (1), Philadelphia (40), 
52-1 Pittsburgh (22), San Francisco (7), Seattle (1), St. Louis (12) « DISTRIBUTORS IN PRINCIPAL CITIES 
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Technicians working in Shell Oil Company's new hydraulic fluid laboratory - at 
Wood River, Illinois, refinery. 


Shell Studies Fluid Power 


The possibility that fluids may be 
used to transmit practically all power 
in cars of the future was pointed out 
recently by F. S. Clulow, Shell Oil 
Company vice president in charge of 
manufacturing, as he announced the 
opening of a new hydraulic fluid lab- 
oratory at the company’s Wood River, 
Illinois, refinery. “Since fluids can be 


——_ — 
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Paddock CHLORINATORS. 


Operates on high 
vacuum . .. no mov- 
ing parts. 8 capac- 
ity fanges — 15 Ibs. 
to 2000 Ibs. of chlo- 
tine per 24 hours. 
Also ideal for chlo- 
tinating drinking 
water 


Paddock Sales of texas 


ales Ageat for Paddock Engineering Company of Texas 
3727 AtwelkSt Dallas 9 Texas «© MGM Bidg., Houston 2, Texas 
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made to supply a smooth power source 
for any job that is now done me- 
chanically, there is a tremendous field 
for the application of hydraulic power 
in automobiles, aircraft and industrial 





machines,” he said. “This laboratory | 
is intended to develop fluids for such | 
needs.” | 





Sulphur Recovery Plant 

The Girdler Corporation of Louis- 
ville, Kentucky has negotiated a con- 
tract with Freeport Sulphur Company 





of New York City to build a 40-ton- 
per-day sulphur recovery plant. This 
plant will produce elemental sulphur | 
rom hydrogen sulphide contained in | 
waste gases from several process units 
of The Texas Company’s Eagle Point | 
Refinery at Westville, New Jersey. The | 
sulphur recovery plant will be located 
within the refinery limits but will be | 
owned and operated by Freeport Sul- | 
phur Company. The primary purpose | 
for building this plant is to minimize | 
atmospheric pollution with sulphur 
bearing gases, but the unit will pro- 
duce a commercial product by a new 
process. 
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FALSTRO 


37 Falstrom Court, Passaic, New Jersey 
ENGINEERS e DESIGNERS e FABRICATORS SINCE 1870 


YUCK Att URATE 
LESS EFFORT 


RESULTS 


No. 3420 

15 c.c. machine . 
Cranks and heads 
interchangeable with 
100 c.c. machines. 


Simple in design... Ruggedly built 

... Requires no special care... Great 

Ratio and throw of crank produce required 
speed with no strain. Curtin Centrifuges meet 
all A.S.T.M. Standard Method D-96 and A.P.I. 
Code No. 25 requirements. Fully descriptive 
literature upon request. 


W-H:C N«Co. 


HOUSTON .... NEW ORLEANS. 











Work Begins on Gas Plant 


Foundation has been laid for the 
first plant of its kind in Palo Pinto 
County—the Brazos River Gas Com- 
P any’s plant to remove natural gaso- 
—% butane and propane from gas. 

R. L. Purvin, process engineer, 
a Richard Henry, design engineer, 
both of Dallas, Texas, are technical 
supervisors of construction. Homer J. 
Foley, Mineral Wells, is construction 
superintendent and will be operating 
manager. The plant will have a maxi- 
mum capacity of 15,000 gal of liquids 
di ail) y. 


Refining Division Meeting 


A program by which management 
can improve both the productivity 
and the earnings of its employees was 
outlined at a meeting of the Division 
of Refining of the American Petro- 
leum Institute, Houston, Texas, April 
7. Harold G. Osborn, vice president of 
Continental Oil Company, Ponca City, 
Oklahoma, told several hundred re- 
finery men that there are “two means 
by which management can help 
labor.” 

Osborn explained that, “These two 
means are simply the reduction of 
erievances by the selection and train- 
ing of foremen who can express them- 
selves understandably, and the appli- 





cation of well-known engineering 
principles to the performance of work 


of the rank and file.” 


Another speaker at the meeting was 
Chester F. Smith, vice president of 
the Standard Oil Company (New Jer- 
sey) and A.P.I.’s division of refining. 


Chemical Conference 


New developments in the produc- 
tion and chemical fields of the gas in- 
dustry will be presented at the Joint 
Production and Chemical Conference 
of the Technical Section of the Ameri- 
can Gas Association, May 23-25, at 
the Hotel New Yorker, New York. 
H. C. Jones, New England Power 
Service Company, Boston, and Dr. 
F. E. Vandaveer, The East Ohio Gas 
Company, Cleveland, will alternate as 
presiding officers. 


Magnolia New Motor Oil 


A new motor oil, available at all 
Magnolia dealers, has been an- 
nounced by the Magnolia Petroleum 
Company. The new Mobiloil, a heavy 
duty type is the result of a three-year 
program of research and proving, that 
involved countless laboratory pilot 
and full-scale tests and thousands of 
miles of road testing in many makes 
of engines, under all conceivable driv- 
ing conditions. 


DuPont Reduces Prices 


Du Pont De Namours and Com- 
pany, Incorporated has announced it 
has reduced prices on tetraethyl }-ad 
antiknock compounds to 35.474 cents 
a lb for motor and 38.811 for aviation 
mixes. 


Safety Record Recognized 


Sinclair Refining Company receiitly 
received a Certificate Award of Safety 
from the American Petroleum Indus. 
ty in recognition of 1,481,040 hours 
worked at its Marcus Hook refinery 
without a disabling injury during the 
period commencing March 24 and 


ending November 21, 1948. 


Processing Plant Opens 


The largest plant of its kind in the 
United States, the Carthage Corpora- 
tion’s gas processing plant, has heen 
placed in operation, H. D. McLean, 
vice president has announced. De- 
signed to process 400,000,000 cu ft of 
gas daily, the plant is located in the 
Carthage field, Panola County. The 
residue gas will be fed into lines of 
United Gas, Texas Eastern Transmis- 
sion, Tennessee Gas Transmission and 
Texas Gas Transmission. The pro- 
duced motor fuel will be leaded and 
transported by pipe line to the Mis- 
sissippi River at Helena, Arkansas for 
distribution to consuming centers. 
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patented SEALD- 

FLOW unitized_self-ventilating / 
available on new > 
towers or as replacement units : ; 
on any =e of tower. 


For Prompt Action and Consultation on all your Cooling Tower 





*For Longer Life 
‘end Trouble Free 
Performance 


Cooling Towers 
Heat Exchangers 
» Gas Equipment for _ 


MAJOR FIELDS 

Chemical, Notural Gos, 
Petroleum, Power 

and Refrigeration. 










EQUIPMENT DIVISION 
908 Grand Ave., Kansas City 6, Mo. 








ENGINEERS « CONSTRUCTORS MANUFACTURERS J 
for the CHEMICAL, PETROLEUM, GAS & POWER industries 


problems, write or phone Pritchard Equipment Division Offices in Principal Cities 
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WHICH TUBES NEED REPLACING? 


Improved electronic device spots bad condenser or 


heat exchanger tubes BEFORE THEY FAIL! 


@ Put the maintenance of your tubular cracks; strained and dezincification areas; 
equipment on a scheduled basis with the abnormal changes in physical dimensions. 
improved PROBOLOG. 


Save Time and Trouble by regular check- See a demonstration of this compact, 
ups that will be ahead of sudden tube fail- 


lightweight equipment to appreciate its 
ures that cause emergency shutdowns. te possibilities. ince partic- DEVELOPMENT 
No more good tubes removed through ular information about the PROBOLOG, : COMPANY 
error...no more bad tubes left in place. communicate with the Shell Development INCORPORA rn 
Spot Defects in non-magnetic metallic Company, Incorporated, 50 West 50th TE 


tubes such as: eroded and corroded pits; Street, New York 20, New York. 
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F. E. Rice 
> More than one petroleum industry 
leader came into the oil business via 
the railroad door. F. E. Riee, vice 


president of Phillips Petroleum Com- 
pany in charge of its natural gasoline 
department, evidently started to fol- 
low “two streaks of rust” above 
ground level into the future, and by 
some metamorphosis, they became 
one—or more—streaks of rust under- 
ground, and were transporting gas, 
gasoline and other products. Once 
following the Will-O’-the-Wisp of oil- 
and-gas he has never stopped. Result: 
He was presented, on April 22, 1949, 
with the Hanlon Award by the Nat- 
ural Gasoline Association of America, 
for meritorious and outstanding serv- 
ice to the natural gasoline industry. 
This award is made annually to some 
leader in the industry and is the most 
important which that association can 
give, 

Fr. E. Rice has seen, and aided in 
the development of, most of the im- 
portant technical and business ad- 
vances made by the petroleum and 
natural gas industries in the last third 
of a century. In the earlier years of 
the NGAA and its growth he was one 
of the moving spirits in that aggres- 
sive group, along with E. R. Lederer, 
“Buch” Buchanan, “Lone Star” Chase 
and many others well known to old 
and young natural gasoline men. He 
headed numerous committees investi- 
gating common problems of the’ in- 
fant and “wild” industry, the work 
of which became general practice 
many years ago. Rice was active also 
in the American Petroleum Institute, 
heading, or acting as a member of 
many committees, including that for 
measuring, sampling and testing nat- 
ural gas and natural gasoline. More 
recently he has put the weight of his 
department and his position as vice 
president, behind current and im- 
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PERSONALS 


mediately past studies of the industry 
on technical difficulties. 

Rice obtained his advanced educa- 
tion at Washington University and at 
the University of Wooster. He worked 
for the Frisco Railroad, then for 
different steel companies, acquiring 
an intimate knowledge of construc- 
lion principles and practices, espe- 
cially in steel and concrete, two most 
important items in petroleum opera- 
tions. Just before World War I he be- 
came a consultant; the fast-growing 
Phillips Petroleum Company in 1918 
induced him to sign on as chief en- 
gineer, and from this beginning he 
was promoted later to head the then 
largest department of the company, 
natural gas and gasoline. 

One of the many personal activities 
in which he indulges is that of grow- 
ing things. With a plot of ground 
around his home these many years, 
the number and variety of plants, 
shrubs and trees to be found there de- 
light the botanist and the gardener; 
none in his home town but know of 
the “Rice Forest.” 


> Three outstanding men were award- — 


ed “certificates of appreciation” by 
the American Petroleum Institute at 
a dinner session of the Division of 
Refining during its 14th mid-year 
meeting in the Shamrock Hotel, Hous- 


ton, Texas. 


Recipients of the certificates and 
the reasons for their selection were: 
Thomas G. Delbridge, retired from 
The Atlantic Refining Company, 
Philadelphia, Pennsylvania, for his 
contributions to industry cooperation 
in technological fields. Delbridge was 
not present, and his certificate was 
awarded in absentia. Kenneth Ger- 
ard Mackenzie, of The Texas Com- 
pany, New York, New York, for more 
than 40 years of continuous and tire- 
less effort to standardize testing pro- 


T. G. Delbridge 
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cedures and criteria for the petroleun 
refining industry. Walter Samans, 
of Sun Oil Company, Philadelphia. 
Pennsylvania, for almost three dec. 
ades of ceaseless committee work in 
the promotion of safe and efficient «))- 
eration through prevention of coryo- 
sion and standard design for the con- 
struction of pressure vessels. 

The certificates were presented |)y 
John W. Newton, vice chairman of 
the General Committee of the API Di- 
vision of Refining, and vice president 
of Magnolia Petroleum Company, 
Beaumont, Texas. 


> C. J. Tighe, Stanolind Oil and Gas 
Company engineer, has been named 
plant superintendent of the company’s 
new Stano gasoline plant at Ulysses. 
Kansas. Tighe has been field project 
engineer at the plant site, in charge of 
construction for Stanolind. He now 
assumes responsibility for all opera- 
tions at the plant. 

The Stano installation is one of the 
four new plants that Stanolind is plac- 
ing in operation during the first six 
months of 1949. The others— which 
Stanolind is building for itself and 
other operators—are Elk Basin nat- 
ural gasoline plant, Powell, Wyoming; 
Slaughter natural gasoline plant, Sun- 
down, Texas; and Burnell-North Pet- 
tus cycling plant, Pettus, Texas. In 
addition, the company has begun con- 
struction of two other natural gaso- 
line plants, the Levelland plant, near 
Levelland, Texas, and the South Ful- 
lerton plant, near Andrews, Texas. 


> Thomas D. Tifft has been ap- 
pointed chief engineer, refining divi- 
sion, of Sinclair Refining Company. 
He will have complete charge of all 
engineering problems of this division. 
Tifft joined the Sinclair organization 
in 1920 at Chicago, in the capacity of 
engineer. In 1929 he was transferred 


- to the New York office as assistant 


chief engineer, which position he has 


held to date. 


Walter Samans 






















THE HEART OF REFINING 


IS EFFICIENT FRACTIONATION 


Fractionating towers are probably the most important 






single item of equipment to the refiner ... and Koch 


Kaskade trays will double the value of any tower. 


Koch Kaskade trays are more efficient, have higher 
capacity, are more flexible, and in every way a better 


piece of fractionating equipment than any bubble tray. 


Write for complete information. No obligation at all. 


WE’LL BE GLAD TO SEND YOU BULLETIN E-101 


Sales Representative Hil KOCH ENGINEERING COMPANY, INC. - British Associates 


a : Ape Designers © Manufacturers ¢ Builders | —. one og 
0 Rockefeller Plaza 335 West Lewis Street | ompany, Ltd. 


New York City WICHITA Rs ee. ee Ye Paisley, Scotland 
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installation and Maintenance of Inverted Float Steam Traps 


Steam traps should be selected al- 
ways on the basis of working pressure 
and capacity to handle the amount of* 
condensate to be discharged per hour. 
Manufacturer’s tables should be con- 
sulted to be certain that both capacity 
and pressure are used in ordering. 


be closed and the blow-off valve 
opened to relieve pressure in the trap. 
The bypass valve may be used as a 
throttling valve if condensate is to be 
removed continuously during the test. 
If a trap does not operate efficiently 
and the cause is not known, the cause 





Traps should be placed in locations 
readily accessible to inspectors and at 
the lowest point of drainage of the 
pipe section to be drained. The accom- 
panying drawing shows a typical ar- 
rangement of piping for a steam trap. 

With this piping assembly a trap 
can be inspected and tested easily to 
determine if it functions properly. By- 
passes are essential on traps operated 
continuously. Inspection periods vary 
with different companies and different 
services. One company has arranged 
that traps of 34-in. and larger shall be 
tested for functioning every day, and 
smaller traps at least once in six 
months. 

To inspect an inverted float trap in- 
ternally, inlet and outlet valves should 


may be located probably by trying the 
following: 

If it functions but does not get hot, 
valve is too small, probably. 


Check whether the seat orifice or 
the vent hole in the float is clogged. 


If no condensate is formed, line may 
be plugged or valves closed. 


Check pressure stamped on valve 
cover with the differential pressure. If 
differential is higher than stamped 
figure, install a smaller seat orifice and 
remark the trap for future informa- 
tion. 


Vacuum on the trap discharge may 


work against opening the trap and 
must be added to the gauge pressure 


‘reading in pounds. 


Hydrocarbon Compounds Available for Research 


One hundred and fifty pure hydro- 
carbon compounds are available from 
the U. S. Bureau of Standards as re- 
sult of its cooperative project with the 
\merican Petroleum Institute since 
1943. These samples may be used to 


calibrate various instruments for re- 
search in many different fields. They 
may be obtained from the Bureau in 
Washington, the list of the most recent 
additions being as follows, with the 
price per five milliliter unit: 





NB 8 sample 
number 














Compound Amount of Volume per Price per 
impurity unit unit 
mole per cent ml (liquid) 
3-Methyl-trans-2-pentene....................ce see eeeees 0.14 +0.09 5 $35.00 
ADEA L-CID-DONBOND,. © one. oo oo i occ caus ces tentnpeee 0.25 +0.07 5 35.00 
AMIN os a oars x noon kk P cadena yee 0.15 +0.07 5 35.00 
Se ee 5 a Masg Liteon, aie COR EES te 0.031+0.025 5 35.00 
1-Methyl-3-isopropylbenzene.....................05 eee 0.064-+0 .038 5 35.00 
trans-Decahydronaphthalene (trans-Bicyclo-(4,4,0’-decane..| 0.04 +0.03 5 35.00 
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PLANT AIDS — 


Cleaner for Reactors 


This Lagonda unit makes cataly-| 
cleaning a simple, one-man job, av- 
complished conveniently from the to) 
of the reactor. The equipment weiglis 
only 30 lb, can easily be shifted from 
tube to tube. It utilizes a standard air- 

















View showing new method 
of cleaning catalyst tubes. 





driven tube cleaner motor, which has 
enough clearance in the tube to per- 
mit loosened catalyst to be blown by 
exhaust air from the motor to the top 
of the tube where it is discharged 
through an elbow. A pneumatic dust 
seal at the top prevents dust leakage. 
The Flexotube is neoprene lined and 
covered, and is thus immune to the 
chemical action of the catalyst. 


Gas Use in 1948 


Gas utilities last year sold about 
3,400,000,000 MCF of natural, manu- 
factured, and mixed gas to consumers. 
Of this vast amount, 1,272,000,000 
MCF were sold for residential use. 
1,658,000,000 MCF went to industrial 
users and about 470,000,000 MCI 


were used by commercial customets. 
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New 35,000,000 cu. ft. natural gas processing plant of H. L. Hunt 
in the Harleton Field near Marshall, Texas. 







New 50,000,000 cu. ft. natural gas processing plant of the Hunt 
Oil Company in the N. E. Lisbon Field near Lisbon, Lovisiana. 


The two new plants shown above were engineered, 
designed and constructed simultaneously, and both con- 
tain equipment which we salvaged in the dismantling 
of the Hunt Oil Company’s absorption plant in the 
Long Lake Field near Palestine, Texas. 


Yes—our service starts with the mere idea of a gas recovery, 
pressure maintenance or dehydration plant and _ continues 
through every phase of designing, engineering and construction 
to completion and full, efficient operation. 


DELTA ENGINEERING CORPORATION 


2121 SAN FELIPE ROAD P. O. BOX 6523 


CONSTRUCTION 





HOUSTON, TEXAS — JU. S. A. 


THE PETROLEUM ENGINEER, May, 1949 C-69 





DLANT AIDS 


Driving Bar to Remove Plugs 


When header plugs in distillation or 
cracking coils stick, considerable force 
is required often to remove them. The 
driving bar illustrated herewith is 
made of a piece of rod, for example 
2 in. in diam and 14 in. long. Over the 





driving end a 4-in. section of 2-in. 
pipe, to which a piece of 1-in. pipe has 
been welded securely, is slipped over 
the rod, and welded into place a few 
inches from the end. The other end of 
the rod is hammered into the form of 
a sort of pinch-bar, as shown. One 
workman holds the bar in place by the 
handle, with the pinch-bar end _ be- 
tween the flange of the plug and the 
face of the header; another workman 
strikes the driving end of the bar with 
sledge until the plug is loosened from 
its seat—(Moorman-Kingsley) . 


Reuse of Nitrate Solution 


In the test method for determina- 
tion of acetylenes in hydrocarbon 
samples, it is the custom in many 
laboratories to use the reagent, alco- 
holic silver nitrate solution, AgNO.,, 
only once, discarding each used quan- 
tity after the one use. This solution 
can be used several—four or five— 
times when the acetylene content of 
the samples is small with quite satis- 
factory results in all cases. This reuse 
when testing small quantities of acety- 
lene effects a large savings in silver 
nitrate consumption, and reduces test 
costs correspondingly.— (Dickerson). 


Replacing Valve Leathers 


One disadvantage of the use of 
leathers in hydraulic cylinders is the 
comparatively rapid deterioration of 
leather in this use. A useful and effi- 
cient replacement for these leather 
units is that of pistons, equipped with 
double-seal piston rings, which serve 
as efficiently, and which last many 
times as long before replacement is 
necessary. In one case such pistons 
and rings were installed in 14-in. hy- 
draulic valve cylinders, between the 
chiller contactors and chiller compres- 
sors in a propane dewaxing plant. 
This replaces leather packing, which 
requires frequent shutdowns for re- 


placement. The saving found with this 
innovation has been found to be quite 
large.— (Thomas). 


Tightening Bolts 

The accompanying diagram shows 
the sequence for tightening the bolts 
on a gage glass housing with minimum 
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tendency to breaking the glass. Be- 
ginning at the middle of the glass, the 
bolts are tightened gradually toward 
the ends of the assembly. The system 
is to move diagonally upward, then 
straight down, and repeat this se- 
quence, gradually approaching the 
outside bolts.—W.F.S. 


EXCERPTS FROM LETTERS 
From Satisfied Customers 


No. 1—Your Utah effects a rise in octane 
number, increases the lead susceptibility and 
lowers the gum content.” 


No. 2—"Y our Utah has a very strong catalytic 
effect, frequently raising the octane number 
and anti-knock rating 4 to 5 points.” 


These are just two quotations from hundreds 
of letters we have received from satisfied cus- 
tomers in the U.S.A. and abroad. Thev have 
found that we have furnished consistently high 
quality for 25 years! 


We offer you unlimited quantities of both 
ground and granular Fuller’s Earth — open 
Raymond Mill grind and 200 mesh; also gran- 
ular in 16/30 and 30/60 mesh size. Standard- 
ized methods of drying, grinding and bagging. 
Prompt shipments and lowest prices, F.O.B., 
Ivie, Utah. 


For free samples and complete information, ad- 
dress: Administrative Offices—1 South Second 
Street, Alhambra, California. 


INQUIRIES FROM JOBBERS ARE INVITED 


Wlestown Clay 


en ee ee. c oO. 


SINCE 1925 
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Quickest Way to Clean 


Your 


Drilling Equipment 


“ee speedy, low-cost cleaning of rotary tables, mud 

hogs, crown blocks, drilling-rigs, drilling rig 
Diesels, pipe lines, etc., try Oakite Steam-Detergent 
Cleaning. In fact try it on the toughest cleaning or 
paint-stripping job that comes along. 


By combining the vigorous detergent action of a 
specialized Oakite material with mechanical force and 
heat, Oakite Steam-Detergent Cleaning literally blasts 
dirt away. Grease and muck disappear almost like 
magic. You'll particularly like the way you can clean 
out hard-to-get-at recessed areas. 


Oakite “88” Digest contains details. Shows how to 
speed up and cut costs on other maintenance cleaning 
jobs with Oakite Steam-Detergent Cleaning. Copy 
mailed promptly on request. No obligation. 


OAKITE PRODUCTS, INC., 48 Thames St., NEW YORK 6,N. Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 


MATERIALS 
METHODS 
SERVICE 





Specialized Industrial Cleaning 
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The Growth of NACE 


ti annual convention of the National Association of Corrosion Engineers in 
Cincinnati this year was, in all respects, the best to be held by that organization. 
The association, formed in 1944 by a dozen pipe line engineers, now has 1950 
members, of which number 911 registered at the recent meeting. 


Some of us in the pipe line industry may have a tendency to feel that this is 
still primarily “our” association, but this feeling, if and where it exists, has its 
basis in the aforementioned fact of the association’s origin and not in its present 
structure. Witness that active members include principally engineers working on 
corrosion problems for companies in 32 industries, as well as various federal, 
state, and municipal agencies, military services, universities, and engineering con- 
sultants. Company members include corporations in 18 industries. So it is appar- 
ent that, although the organization was conceived by pipeliners, the campaign to 
extend membership to other industries has been intensive from the beginning. 


The economic losses from corrosion are estimated to be a billion dollars a 
year! These losses include immediate plant repairs and renewals, in the first 
instance, but they also include other losses some of which are less obvious. They 
represent losses caused by production or service interruptions, commodity losses 
or spoilage, curtailed revenues, accidents, fires, personnel injuries or deaths, 
public property damage, customer and public inconvenience, and employe, cus- 
tomer, and public ill-will. 


Solution of corrosion problems requires: (1) Extensive and intensive research, 
and (2) the pooling and dissemination of experience by industries and individual] 
members of industry. This truth has become well recognized and without doubt is 
the basic factor behind NACE’s mushroom growth. 





Tove 
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Pipe-line quivers 


TRA L) 


FLUOR 


pulsation Dampeners 


Pipe vibration from 


gas-compressor pulses costs 
money —in repairs, in power 
consumption, and in meter 


inaccuracy. It can also cost Human Life. 


cure 


| Where pulsative gas 

flow is already setting up destructive 
vibrations and instrument 

irregularities, Fluor pulsation dampeners can 


be installed as a complete remedy. 


prevent 


On new installations, 

wherever there is danger of pulsation, 

you can safeguard compressor 

efficiency, reduce operating costs, and avoid 
headaches in general with proper 
pulsation-dampening units. You save money 
by buying Fluor pulsation dampeners to 
remove pulses instead of buying oversize 


pipes with necessary anchorages to resist them. 


D-4 










Fluor pulsation dampeners were installed as original equipment on the 
1200-mile natural gas line from West Texas to Southern California. This view 
in a main line station at Tucson, Arizona shows Fluor pulsation dampeners on 
both the suction and discharge sides of the compressors. These dampeners are 
paying for themselves by permitting the required gas flow to be maintained 
with minimum horsepower. photo by Elwood M. Payne 
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Introduction 


The effective talking range of a pair 
of telephone wires frequently is lim- 
ited by the small wire size available, 
the inclusion of cables in the line, or 
by reason of apparatus inserted or 
bridged along the line, each of which 
absorbs energy and results in what 
may be termed excessive attenuation 
or transmission loss. In order to im- 
prove the circuit, it is necessary either 
to reduce the losses or to cancel their 
effect by inserting gain or amplifica- 
tion along the line. 


Nature cf Losses 


In traveling along the line, the elec- 
trical energy is dissipated in the re- 
sistance of the wires and the capaci- 
tance or condenser effect between 
them. Leakage due to dampness and 
dirty insulators adds to this loss, caus- 
ing circuits to be poorer in wet 
weather than in dry weather. Paper 
insulated cables commonly used to 
bring a wire line into a central office 
are made of much smaller wire with 
correspondingly higher resistance and 
capacitance per mile. Hence the trans- 
mission loss of a cable pair is much 
greater than that of an open-wire pair, 
for a given length. 

When a long open-wire circuit is 
broken by the introduction of a mile 
or so of cable, the inserted cable not 
only produces a high loss in itself, 
but reacts upon the wire line in such a 
manner as to introduce an additional 
loss. called a reflection loss. This is 
due to the fact that, electrically, the 
cable is a different sort of load than 
the wire line is accustomed to, with the 
result that part of the energy bounces 
back from the junction and never gets 
through to its intended destination. 

Various items of equipment fre- 
quently inserted in a telephone line, 
such as simplex and phantom coils, 
carricr line filters, and composite sets. 
may create additional losses if not 
properly designed to match the open- 
wire line. The principal losses in this 
case are caused by reflections of power 
back toward the source. 

Bridged telephones are a particu- 
larly bad influence on the transmission 
efficiency of the line, especially when 
“off the hook,” for each one saps 
energy from the line. Dispatcher’s 





Improving Wire Circuits With Repeaters 


H. R. HUNKINS 


telephone circuits characteristically 
employ many bridged telephones, thus 
presenting one of the greatest prob- 
lems in engineering to provide good 
talking efficiency. 


Reducing Lesses 


Transmission loss, or “attenua- 
tion,” in a line may be reduced only 
by removing some of the causes of ihe 
loss. The efficiency of a given iele- 
phone circuit may be improved by 
assigning it to a pair of larger wires 
on the line or by substituting copper 
wire for iron or copper-clad. This is 
not ordinarily a feasible remedy be- 
cause of cost, although some benefits 
may be derived from careful analysis 
of a wire layout to make certain that 
the best wires are used for the longer 
or more important circuits. 

Wherever cable exists in an open- 
wire line, consideration should be 
given to reflection losses caused by 
mismatch between the open-wire and 
the cable. In many instances, reflection 
losses can be annulled by inserting 
impedance-matching auto-transform- 
ers between open wire and cable. This 
practice is particularly important for 
wire lines equipped with carrier line 
filters, inasmuch as the filters may 
perform improperly and degrade the 
voice circuit due to impedance mis- 
match. A typical auto-transformer, 
illustrated in Fig. 1, may be mounted 
in a pole box or cable terminal, or 
installed in a central office. 

Bridged telephones continue to be 
the most aggravating source of trans- 
mission loss, particularly on dispatch- 
ers circuits, usually because of ihe 
great number involved. Special tele- 
phones have been devised that tend to 
reduce the loss by requiring the user 
to operate a switch when speaking, 
leaving the telephone in a more harm- 
less condition at other times, still per- 
mitting him to listen without the usual 
bridging loss. 


Meaning of Gain 


Gain is the term applied to the effect 
of reducing loss by inserting some de- 
vice that puts out more energy than it 
receives. The vacuum tube was quickly 
recognized as a device that would re- 
ceive a small amount of energy and 
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increase it in magnitude without 
otherwise changing it. Such a device 
was called an amplifier, or booster, 
and it was soon learned that irans- 
mission losses in wire lines could be 
reduced, in the over-all, by the inser- 
tion of amplifiers. Amplifiers so ar- 
ranged, later called telephone repeat- 
ers, receive a small amount of energy 
and send out a greater amount, ihe 
increased energy being derived from 
the local power supply at the repeater. 


Insertion of Gain 


A vacuum-tube amplifier is a one- 
way device; i.e., it has an input and 
an output. Inasmuch as a telephone 
circuit ordinarily comprises one pair 
of wires, used to talk in both direc- 
tions, a problem immediately arose as 
to how to connect a one-way amplifier 
into a line so that it would talk both 
ways. One obvious solution is to have 
the amplifier reverse itself in accord- 
ance with which party is speaking at 
the moment, as shown in Fig. 2(a), 
but this principle was abandoned due 
to the timely invention of the “hybrid 
coil” and the “22-type repeater.” This 
repeater provides two amplifiers, one 
pointed in each direction. The prob- 
lem now is to connect them to the line 
so that no ill effects are created. Sup- 
pose they were connected in parallel, 
as shown in Fig. 2(b). This would 
seem to work all right except that ihe 
output of one amplifier would enter 
the other and be amplified still fur- 


FIG. 1. Typical auto-transformer. 











») Amplifier A switched to point in either direction. 


(b) Two amplifiers A and A’, one in each direction. 








Two amplifiers A and A’, one in each direction, using 
hybrid coils H to prevent circulating currents. 
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(d) Basic theory of the Hybrid Coil. 


FIG. 2. 


ther, resulting in circulating energy 

that would build up to the maximum 

capacity of the tubes to handle, thus 

overloading the tubes and precluding 

their operation as amplifiers for the 
eech. Furthermore, the circulating 
nergy would be in the nature of a 
id audible tone that would interfere 
th speech. 


In order to connect the amplifiers 
the line in much the manner de- 
ribed above, but in a way to prevent 
circulating currents from flowing, 
hybrid coil was introduced. The 
figuration of our repeater is now 
f the form shown in Fig. 2(c), where 
amplifiers are connected to the 
es E and W through hybrid coils. 
(he energy arriving from W goes 
through the nearest hybrid coil to 
umplifier A and thence through the 
‘ther hybrid coil to the line E. Energy 
from E similarly goes through ampli- 
fier A’ and thence to line W. The hy- 
brid coils do not permit energy from 
1c amplifier output to enter the other 
mplifier input, depending upon the 
rovision of balance by means of net- 
vorks N, as described below. 


Hybrid Coil 


(he hybrid coil is most easily vis- 
lized as a square box (see Fig. 
‘(d)) having a pair of terminals on 
ich of the four sides, which function 
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as follows: If energy is sent from 
source Z, into the terminals on one 
side, none of that energy is passed 
through to the opposite pair of termi- 
nals and to impedance Z,, provided 
the other two pairs of terminals are 
each connected to impedances Z, and 
Z,, which are identical. Under these 
conditions, the energy from the source 
is divided equally between Z, and Z,; 
however, if impedances Z, and Z, do 
not exactly balance, (i.e., are not ex- 
actly equal), some energy will get 
through to Z,. As a matter of fact, the 
amount of energy received at Z, is a 
measure of the degree of balance or 
equality between Z, and Z,. 


The 22-Type Repeater 


From the circuit arrangement in 
Fig. 2(c), it may now be seen that 
energy from W enters the hybrid coil 
and divides, half going into the input 
of amplifier A and half into the output 
of amplifier A’. The latter cannot go 
through the amplifier backward and 
is dissipated in heat. The half entering 
amplifier A is amplified and is sent 
into the other hybrid, where it divides 


equally between the line E and the set- 
work N, which is a combination of 
elements whose impedance simulates 
that of the line E. The energy passing 
to the line E is greater than that which 
arrived at the repeater from W, hence 
the repeater has provided a useful 
gain. No energy from amplifier A 
reaches the input of amplifier A’ if the 
balance between network N and the 
line E is perfect. 


This configuration of circuit ecle- 
ments is called a “22-type repeater,” 
meaning two-way with two gain ele- 
ments. A typical 22-type telephone 
repeater is illustrated in Fig. 3, which 
shows the Setco* Type RR-3 repeater. 
This repeater contains its own power 
supply for operation from the a-c 
mains, a patented feature. 


How Much Gain? 


The amount of gain that can be ob- 
tained from a 22-type repeater de- 
pends primarily upon how well the 
networks N balance the lines and ap- 





*Southern Electric and Transmission Com- 
pany, Dallas, Texas. 


FIG. 3. Typical 22-type telephone repeater. 
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Lloyd T. Gibbs 


ALDRICH PUMP COMPANY 





“Take it from me,” says Lloyd T. Gibbs, pumping 
expert in the Mid-Continent Area, “Aldrich has the answer. 
Here are three Aldrich Pumps that were designed and built for 
pipe line, oil field and refinery service. One of them—or one of 
the new larger pumps—should meet your individual require- 
ments, regardless of pumping problems, pressures or capaci- 
ties. And, in every case, maintenance costs are rock bottom!” 


Your answer may be the Aldrich Groff “POWR- 
SAVR”—a constant speed, variable stroke, variable capacity 
_ pump. It will handle any free flowing liquid and can be auto- 
matically controlled to provide stepless, straight-line variation 
from zero to rated maximum output. Adjustable pressures up 
to 15,000 psi can be maintained—variance will not exceed 2% 
to 5% of that desired. Maintenance costs are low, and power 
consumed is practically proportional to delivery. 


Or, perhaps the Aldrich Inverted Vertical Quintuplex 
Pump will meet your requirements. It can be equipped with 
built-in gearing (except in higher HP ratings) or with direct 
coupling to prime mover. You'll find it highly applicable 
where large volumes of fluid must be moved against medium 
or high pressures. 


Possibly, the Aldrich Inverted Vertical Triplex Pump 
—a high pressure, constant stroke, constant speed pump—is 
your solution. Drive arrangements can be made through gear- 
head motor, built-in pump gearing from extended pinion shaft 
or chain, flat or V-belt from extended crankshaft. Pressures 
up to 8350 psi are maintained. 


Lastly, maybe the really BIG Aldrich Inverted Septup- 
lex and Nonuplex Pumps will suit. These pumps are con- 
structed along the same lines as the Quintuplex but with more 
pump cylinders. Available in pump sizes up to 2400 HP, they 
are ideal where large volumes of liquid must be moved against 
medium or high pressure. 


THE ALDRICH PUMP CO., <6 PINE STREET, ALLENTOWN, PA. 
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Representatives: Birmingham ° Bolivar, N. Y. ° Boston ® Chicago ° 


Cincinnati © Cleveland °* Denver ° Detroit — 


Duluth * Houston * Jacksonville * Los Angeles * New York *- Omaha ° Philadelphia ° Pittsburgh ° Portland, 


Ore. ° Richmond, Va. ° St. Louis * San Francisco ° Seattle 
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Spokane, Wash. ° Syracuse ° Tulsa 
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FIG. 4. Configuration of line and network elements. 


paratus connected to the opposite sides 
of the hybrid coils. For best results, 
network N must contain a “carbon 
copy of every piece of appartus con- 
nected between the opposite side of 
the hybrid coil and the line wires, 
followed by a “basic network” to bal- 
ance the line wires themselves. If the 
line is open-wire, preceded by en- 
trance cable, the basic network is de- 
signed to match the open-wire, and 
the cable is taken care of by bridging 
. “building-out condenser” across the 
basic network. Fig. 4 shows a typical 
line arangement and indicates the 
elements required in the network cir- 
uit to balance it and the order in 
which they should be connected. Note 
that as viewed from the hybrid coil 
the network circuit is the mirror- 
image of the line circuit. 


Phantom or simplex coils are ordi- 
narily balanced by placing a repeating 
coil in the network circuit, of the same 
type as is used in the line. For best re- 
sults repeating coils should be pur- 
chased in matched pairs for this serv- 


lhe carrier line filter balancing set 
must be procured from the same 


ource as the line filter used on the 


line and designed to balance the spe- 
cific type of line filter employed. A 
typical line filter balancing unit is 
shown in Fig. 5. Alternatively a dupli- 
cate of the line filter may be used, 
with its carrier drop terminated in a 
resistance. 


The basic network may be either a 
fixed network as shown, designed spe- 
cifically to look like a pair of wires of 
a certain material, size, and pin spac- 
ing, or it may consist of one or more 
resistances and capacitance elements, 
some of which are variable, connected 
in a similar arrangement. Such a net- 
work is called an “adjustable basic 
network” and will be found useful in 
situations where the actual line is sub- 
ject to variations with time and iem- 
perature, or where there are irregu- 
larities in the construction of the line 
or apparatus connected to it that make 
it necessary to accept a compromise 
balance. With certain types of irregu- 
lar lines, marked improvement in bal- 
ance may be obtained by using an 
adjustable inductor, shown in Fig. 6, 
in series with the basic network, to 
balance out the principal line irregu- 
larity. 

Telephones bridged at various 










FIG. 5. Typical line filter balancing unit. 


points along a line are a common 
source of irregularities that are very 
difficult to balance. The best treatment 
to be applied in this case is to add ve- 
sistance in series with each side of ihe 
bridged telephone, which will reduce 
the shunting effect, with slight reduc- 
tion in the transmission to and from 
that telephone. This treatment is most 
effective when applied to those 
bridged telephones nearest the ‘e- 
peater. 

Intermediate repeaters in an open- 
wire circuit having good insulation 
and proper entrance cables, and with 
little or no intermediate cables or ir- 
regularities such as_ bridged tele- 
phones, may be expected to provide 
gains of from 10 to 16 db. If irregu- 
larities occur in the line, or the wires 
are unstable with weather variations, 
the usable gain will be in the order of 
6 to 12 db. 

Repeaters placed at the ends of a 
circuit will provide only 3 to 6 db gain 
due to the variable nature of the con- 
nection to the switchboard end of ihe 
repeater. In this case, the entire net- 
work circuit will usually consist of a 
resistance and a condenser in series, 
chosen to provide a compromise 
among those various conditions. Such 
a network is called a “compromise 
network.” 


Conclusion 


Based upon the considerations out- 
lined, it may be seen that telephone 
repeaters may serve well to improve 
the service in any situation where the 
lines are reasonably uniform and free 
from irregularities. In many instances 
of lines having bridged stations or 
other irregularities, repeaters can still 
be made to pay by giving that slight 
boost that will lift a circuit out of the 
“marginal” category and make it a 
reliable avenue of communication. 

ee 


FIG. 6. Adjustable inductor. 
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FIG. 1. Panorama of the Missouri River operations. 






Crossing the Mississippi With Dual Lines 


P ossipLy no group of planners ad- 
heres more strictly to the geometrical 
axiom that a straight line is the 
shortest distance between two points 
than those members of the pipe line 
fraternity who determine the route 
of new lines. It is natural that this 
should ~be so because a line ihat 
meanders all over the topographical 
landscape is scarcely economical 
either to construct or operate. As a 
result of this basic requirement, how- 
ever, the hardy individuals who lay 
the pipe after the route has been 
mapped must accept and overcome ob- 
stacles as they are encountered, 
whether they be precipitous mountain 
ranges, bottomless swamplands, in- 
penetrable jungles, or swiftly running 
rivers. Such obstacles are considered, 
moreover, as belonging to the every 
day run of work and accepted as but 
another challenge to man’s ingenuity 
and hardiness of spirit. 


*Editor 


tise , Pipe Line and Marine Transporta- 


F. H. LOVE* 


In this same sense, crossing the 
Missouri River on Shell Pipe Line 
Corporation’s Ozark Pipe Line Sys- 
tem brought out some interesting 
points and demonstarted how some- 
times methods of trial and error are 
necessary when facing new or none- 
too-familiar situations. 

The location of this dual crossing 
is near the Daniel Boone bridge, at 
Weldon Springs, Missouri. The actual 
water-to-water width of the crossing 
is 2800 ft. The north bank is a rocky 
bluff, whereas to the south are fertile 
acres of truck farms. Thus the north- 
ern approach is short, and the south- 
ern one quite long. Crossings and ap- 
proaches were laid to a depth 14 ft be- 
low the natural bed of the river. Seam- 
less 22-in. line pipe of %-in. wall 
thickness was used. Welding sleeves 
reinforced the joints, but no river 
clamps were used. All was given a 
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triple coating of coal tar enamel and 
wrapped with glass fiber. 


A system for welding sections on 
shore, towing them afloat into the 
stream and joining them while afloat 
was employed. In laying the west line 
of the dual crossing, the sections 
were made in 800-ft lengths, but the 
8-mph river current was found to put 
too great a stress on the pipe. The ex- 
cessive stress placed on long lengths 
of pipe by the rapid flow of water is 
indicated by Fig. 4 and the difficulties 
arising from such a condition are 
readily surmised. Consequently, in in- 
stalling the east line, the length of the 
sections was reduced to 400 ft. As a 
result, handling the pipe was facili- 
tated to the extent that less than half 
as much river equipment was re- 
quired. 

After the undesirable factors had 
been eliminated from the procedure, 
the principal laying job was done by 
two pipe-supporting barges, a derrick- 
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FIG. 2. Barge supporting the first 
string of pipe off the south approach, 





FIG. 3. Welder at 
work on-shore. 


FIG. 4. Continuation of Fig. 2—another section of 
pipe has been added. At left are tugs, at right a 
derrick-boat. The latter is not in working position. 
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FIG. 5. Right, the pipe is secured to 
the barge in the left foreground while 
the pile driver at the right, which also 
was used as anchor, holds it in place. 








FIG. 6. Below, workmen in utility boat. 


FIG. 7. Bottom, protective piling was 

driven 25 ft downstream from the line 

location to keep the pipe from floating 
away should an anchor line break. 


barge, and a work-boat. While one 
barge held the end of a section of 
pipe, as shown in Figs. 2 and 5, the 
second barge brought up another 
400-ft section. By means of a derrick- 
barge the ends of the pipe were lined 
up and the weld was made by a welder 
operating from the work-boat. Then a 
welding clamp was installed and coat- 
ing was applied for continuous cover- 
age. After each section of pipe was 
added, water was pumped into the 
line from the shore end to sink it to 
bottom as it submerged progressively, 
the barge moved away from the last 
weld and up to the free end of the 
pipe. Incidentally, it was found essen- 
tial that water for sinking the pipe be 
pumped from the shore end rather 
than vice versa, otherwise air bubbles 
formed inside the pipe and prevented 
an effective operation. 
After the pipe was laid on the river 
bottom in proper location with regard 
. to approaches and camber, dredges 
ee ee were employed to remove the silt 
1 oa from the river bottom beneath it and 
thus lower the pipe to specified depth. 
During the laying process the barge 
to which the pipe was secured was 
anchored to a power-boat. In this 
manner the pipe was prevented from 
floating downstream. In addition, pil- 
ing was driven 25 ft downstream from 
the pipe line as a matter of precaution 
in case an anchor line should break. 
Anderson Brothers Corporation of 
Houston, Texas, was the contractor on 
the job, with the river work being 
done under the supervision of George 
Bolz of St. Louis, Missouri. Shell Pipe 
Line’s inspector on the job was W. L. 
Robards. kk * 
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a= PROJECTED NEW PIPE LINE 
i weseeee= EXISTING SYSTEM NORTHERN DIVISION 
i —=—=— EXISTING SYSTEM SOUTHERN DIVISION 


TEXAS GAS TRANSMISSION CORR. 


















Artists’ conception of Texas Gas Transmission 
Corporation's new natural gas pipe line from 
Texas to Ohio. Beginning in the Carthage field 
of East Texas, this 26-in. pipe line will extend 
more than 800 miles to Middletown, Ohio, at a 
cost of $73,500,000. When compléted, it will 
bring new supplies of natural gas to communities 
in states from Mississippi to upper New York. 


New 800-Mile Line To Be 
Ready by Winter 


Pacacasinc quantities of natural gas 
will be moving toward millions of ihe 
nation’s consumers next winter. 


Texas Gas Transmission Corpora- 
tion of Owensboro, Kentucky, re- 
ceived final approval recently from 
the Federal Power Commission in 
Washington to build and operate a 
26-in. natural gas pipe line that will 
stretch 800 miles from the fields of 
Texas and Louisiana, through ihe 
Mississippi and Ohio River valleys. 
to a connection. with the Big Inch pipe 
line system of Texas Eastern Trans- 
mission Corporation near Middle- 
town. Ohio. 

Consumers as far north and east as 
Syracuse, New York, will receive 
more gas as a result of this one proj- 
ect. Plans call for the construction of 
a $73,500,000 line that will be in op- 
eration later this year and will add 
approximately 400,000,000 cu ft of 
gas daily to the present pipe line 
capacity of Texas Gas. 

The 800-mile line will supplement 
the company’s existing pipe line sys- 
tem of 1600 miles that serves con- 
sumers in Louisiana, Mississippi, Ark- 
ansas. Tennessee, Kentucky, Indiana, 
and lilinois. Completion of the proj- 
ect, with its added 68,800 compressor 
hp will make Texas Gas one of the 
large pipe line companies in the 
United States. 





The vast quantities of materials 
and supplies needed to build the line 
have been purchased, and actual de- 
liveries of steel pipe, compressor sta- 
tion equipment, paints, enamels, and 
other items have been under way dur- 
ing the past several months while the 
company awaited FPC approval. 

Sixty-three miles of the line south 
of Memphis, Tennessee, have been 
completed and are now in operation. 
Construction crews, who will simul- 
taneously work eight “spreads” along 
the 800-mile route, stand ready io 
begin operations. Thus, with the pass- 
ing of winter weather, the men behind 
the nation’s fastest growing source of 
fuel and energy—natural gas—will 
begin forging additional links in the 
amazing chain of 250,000 miles of 
underground steel pipe lines that 
carry gas across the continent. 

Generally unknown to the millions 
of natural gas consumers is the fact 
that the gas that heats homes and 
powers industries originates in fields 
hundreds and often thousands of miles 
away, and comes directly through pipe 
line systems that total 17,000 miles 
more than existing railroad lines, and 
more than 100,000 miles more than 
oil pipe lines. 

To keep pace with the unprece- 
dented demand for still more natural 
gas, the industry last year spent $675,- 
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000,000 to build 8500 miles of lines 
and other facilities and expects to 
spend almost two billion dollars more 
during the next four years. 

As one engineer recently put it. 
these multi-million dollar projects 
just don’t happen. The Texas Gas 
line, for example, by the time it is 
fully completed next spring, will have 
cost a whopping $73,500,000 and re- 
quired the services of perhaps 2000 
people—geologists, survey specialists, 
right-of-way men, rate experts, etc. 
Right now, construction crews must 
wait for the winter’s snow and ice to 
pass, so that they can perform their 
herculean job of clearing and grading 
hundreds of miles of land, before 
wrestling the steel pipe into the ground 
and under water. But much of the im- 
portant work is traditionally com- 
pleted long before the first section of 
pipe is in the ground. 


How is a Line Built? 
What goes on behind the building 


of a pipe line? 

At the very outset, engineers and 
geologists have to obtain a source of 
gas that can supply the new line. 
Market specialists must select mar- 
kets with a view toward future needs. 
and then purchase and sales contracts 
—usually for 20-year periods—have 
to be negotiated. Engineeers can then 
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CENTRIFUGAL 


PUMPS 


are always ready to 
give that needed boost— 
...at the Tank Farm 


...at the Pump Station 
...along the Pipe Line 


PACIFIC Type WY Booster Pumps are available for 
capacities to 150,000 bbls. per day with differential 
pressures to 500 p.s.i. Economical—easily installed, 
requires one foot or less N.P.S.H. at suction nozzle. 


Write for Bulletin No. 105 ® 


PACIFIC 
SKiill: 


PACIFIC PUMPS INC., Huntington Park, California 


One of the Dresser Industries 
Export Office: Chanin Bldg., 122 E, 42nd St., New York 








Offices in All Principal Cities 
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Unloading 26-in. steel pipe for Texas Gas Trans- 
mission's Texas-to-Ohio pipe line at a railroad siding. 


The pipe is wrapped and coated to prevent 
corrosion, before it is lowered into the ditch. 





SUCTION 
at boost 
Sitting;, 


| Evi 


Ten new compressor stations like this one at Lula, Mississipp! 
(above), will be built. Totaling 68,800 hp, these stations will - 
able the line to carry approximately 400 million cu ft of gas daily. 


THE PETROLEUM ENGINEER, May, !949 


For complete piping materials service 


eee Get everything from CRANE 


STANDARD OF QUALITY 
)) N f SOURCE OF SUPPLY Why do pipe line operators and marine transporters rely 
RESPONSIBILITY so extensively on Crane for piping equipment? Merely 
because the unequaled completeness and quality of the 
Crane line represent a convenience and economy that 
cannot be denied. Oil men know that the ability to get 
everything from One Source of Supply . . . whether for crude 


oil and products lines, or for natural gas lines .. . simplifies 


all piping procedures. 


One Responsibility for valves, fittings, pipe and acces- 
sories results in better installations, avoids needless delays. 
No one can give you faster service than Crane, through a 
network of local Branches and Wholesalers cooperating to 


MANIFOLD IN PIPE LINE station equipped with . . 
Coane 125-Db. iven body gate valves, chock serve you—and having direct access to large factory stocks. 
a Sen And for Highest Quality in every item, Crane today—as 


for more than 90 years—stands unsurpassed. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


WATER CIRCULATING PUMPS to compres- 
sor room, featuring Crane bevel gear 
operated 12 and 16-in. gate valves, and 
12-in. check valves. 


SUCTION AND DISCHARGE manifold piping to compressor house 
at booster station. The broad Crane Line includes all valves, 
Sittings, pipe and accessories for installations of this type. 


EVERYTHING FROM... 
Le a PLUMBING 


VALVES ve eS <<. AND 
FITTINGS 7% } &§ o> ite. HEATING 
PIPE : | : 





OR EVERY P/PING SYSTEM 
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NO OTHER 
PIPE JOINT PROTECTION 


Creer tir 


It’s easy to see why more and more 
distribution engineers are 
specifying TAPECOAT .. the 
modern pipe joint protection 

in tape form. 


It’s so quick and easy to apply ... 
wraps around the welded pipe 
joint like tape around a baseball bat. 


TAPECOAT is clean to handle, too. 
No dirt, no mess. It saves time, 
work, material and money while 
giving protection equivalent to 

the mill coating on the pipe. 


That’s why it will pay you to 
specify TAPECOAT for coating 
welded field joints, river crossings, 
pipe through building walls, service 
connections and on many other 
applications. 


Write for bulletin, samples and prices 


The TAPECOAT Company 


1523 Lyons Street + Evanston, Illinois 


New York Office 
A489 Fifth Ave., New York 17, N.Y. 
Houston Office 
Jas. E. Mavor Co., 514 M and M Building, 
Houston 2, Texas 
Denver Office 
1564 Valentia St., Denver 7, Colo 
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be turned loose on the problem of de- 
signing equipment, and finally, drafts- 
men are allowed to draw a line on a 
map. The object of all this prepara- 
tion is to provide facilities that will 
deliver the necessary gas at the least 
cost of service over the longest period 
of years. 

Actual construction still remains a 
long way off. The route must be sur- 
veyed, first from the air and then, 
more painstakingly, from the ground 
until every foot is analyzed for con- 
struction obstacles. There are rivers 
to be crossed—17 of them in the case 
of the new Texas Gas line—railroad 
tracks, highways, swamps, etc. Rights 
to the land are necessary, and there are 
at least 314, parcels of property to the 
mile—each parcel owned by as many 
as 25 people who must authorize use 
of their land. 


What is Needed? 


Meanwhile the purchasing agent 
has been tackling the back-breaking 
problem of buying thousands of hard- 
to-get items needed for the line. Most 
of the necessary purchases have been, 
and still are, in the “sellers’ market.” 
The purchasing agent must get what 
is available (and often what is not 
available) and assure its delivery at 


| a price that will make operation of 
| the line economically sound. 


Texas Gas Transmission’s purchas- 
ing agent had a notebook that con- 


| tained these items: 175,000 tons of 
| steel pipe, delivered to specifications, 


60,000 gal of primer, 17,000 tons of 


| enamel to protect the line from cor- 


rosion once it is buried in the ground. 


He also had to find 2000-bbl raw water 


| storage tanks, knockout drums for 


compressed natural gas, fire fighting 
equipment, cables and wires for elec- 


| trical installations, “pigs” to clean the 


new pipe lines, several thousand feet 


| of fencing, first aid equipment, and 
| supplies for the office staff from iype- 


writer ribbons to pencil sharpeners. 


Even when materials begin coming 
in, one important step remains. The 


| combined activities of everything ithe 


transmission company has done prior 
to building, and hopes to do, must be 
presented to the Federal Power Com- 
mission, so that that agency can ex- 
amine the economics of the project, 
the need for gas, and the supplies 
available. 

It is only after the FPC’s long and 
studied deliberations that construc- 
tion crews in the field get the go-ahead 
signal. When the green light was 
flashed for Texas Gas, it ended two 
years of exhaustive planning; but, 
also, it marked the beginning of many 
more months of feverish construction 
that will mean more natural gas for 


great consuming areas this winter. 
k*k* 
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THIN WALL 
gig: 


For many years it has been neces- 
sary to use heavy pipe in order to 
assure strength at joints. WEDGE 
Chill Rings with the patented 
SPLIT Feature has changed this. 
WEDGE Chill Rings REIN- 
FORCE the joints making them 





Split Feoture 
Potented 





the strongest part of the line and 
for that reason thin wall pipe may 
be used with SAFETY. The big 
advantage is reduced costs. The 
pipe costs less, the freight is lower 
and lines can be laid faster—less 
labor. WEDGE Chill Rings make 
many other savings—in refinery 
and pipe lines. Why not investigate? 


Write for Information 


WEDGE PROTECTORS, INC. 


3977 Jennings Road, Cleveland 9, Ohio 


WEDGE! 


) Split CHILL RINGS 
) SAVE MONEY | 
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Electrification of Petroleum Pipe Lines* 


By M. A. HYDE, Westinghouse Electric Corporation 


PART 2 


In the first installment of this series 
(April) the author discussed the ap- 
plication of motors to pipe line pump- 
ing, line operation at partial capacity 
with constant speed pumps, and the 
operation of constant speed pumps in 
handling liquids of varying viscosity. 
In this the final installment, consid- 
eration is given to control of pump 
speed, motor construction, motor 
starting equipment, motor control, 
and centralized station control. 


> Pump speed control. A much 
greater benefit from adjustable pump 
speed can be obtained where the line 
handles liquids of widely varying 
specific gravity and viscosity. This is 
usually the case for refined products 
lines, which are called upon to trans- 
port liquids commonly ranging from 
gasoline to diesel fuel. The heavier 
products also generally have higher 
viscosity, both properties increasing 
the pressure required for a given flow 


*Presented before American Institute of Elec- 
trical Engineers, Mexico City, Mexico, June 
21-25, 1948. * 


in the pipe line. Fig. 6 shows charac- 
teristics for a certain line, based on 
measured flow rates and pressures, for 
gasoline having specific gravity 0.74 
and kinematic viscosity 0.79 centi- 
stokes, and for diesel fuel having spe- 
cific gravity 0.855 and viscosity 6.48 
centistokes, at 40 F line temperature. 
At higher te:nperatures the variation 
in line characteristics will be less for 
a given range of products. For com- 
binations of product range and tem- 
perature range the variation may be 
greater. 

In Fig. © the pressure for 100 per 
cent flow of 0.74 specific gravity gaso- 
line is taken as 100 per cent. Consider 
that the working pressure delivered by 
each station is to be limited to 105 per 
cent for reasons of pipe stress. Con- 
sider also that each station has three 
pumps in units of 1 -+ 1 + 1% head, 
as before, with 214 units in service for 
100 per cent flow of gasoline. Then 
when the line is carrying diesel fuel 
the pump pressure with 21% units ex- 
ceeds the allowable working pressure. 
Reduction of the station discharge 
pressure to the established limit may 


FIG. 6. Application of variable-speed pump in 
series with constant speed pumps, for handling 
products varying in specific gravity and viscosity. 
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24-H PUMPS, DIESEL FUEL 


100 


be accomplished by throttling through 
pressure drop plp2, or by reduction 
of pump speed. In the case here shown 
an estimated saving of approximately 
12 per cent of the power required for 
full speed operation can be effected by 
reducing the speed of the half-head 
unit to approximately 52 per cent of 
its full speed, using either a wound 
rotor induction motor or a squirrel 
cage motor with hydraulic coupling. 


For this application the hydraulic 
coupling drive, compared to the 
wound rotor motor, has the advantage 
of using a constant speed squirrel cage 
motor, which is the simplest type, gen- 
erally available in explosion proof con- 


- struction and requiring the simplest 


control. 

In the case just proposed, with 21/, 
unit operation there could be some 
further speed reduction of the half 
unit in order to reduce the maximum 
pressure on the line, however, at some 
point the performance would come so 
close to the two-unit operation that it 
could not be justified. 

If the conditions of operation im- 
pose a wider range of line characteris- 


FIG. 7. 1500-hp open-type squirrel cage 
induction motors driving crude oil pumps 
through fire wall. Pumps are shown in Fig. 11. 






















tics than shown in Fig. 6, the situation 
can be met by installing all pumps the 
same in size. Variable speed drive on 
one pump then provides pressure con- 
trol on each step of station capacity, 
with sufficient range to cover the in- 
tervals between successive steps. 

Due to slip in the hydraulic cou- 
pling it is necessary to size the impel- 
ler of the adjustable speed pump to a 
maximum speed of about 214 per cent 
lower than the motor speed. 

The variable speed pump should be 
the final unit in the series, because at 
fractional speeds it becomes a pump 
of smaller capacity that should be fed 
from, rather than feed to, an adjoin- 
ing full capacity unit. 

An important advantage of this 
method derives fronr the fact that in 
practice the stations along a line are 
never exactly balanced even at design 
flow, and since the line is never on an 
even grade, the proportion of static 
to friction head varies between sta- 
tions, making the unbalance still 
greater at flows other than the design 
rate. Under these conditions it is very 
desirable to make minor adjustments 
of the station discharge pressure and 
this can be beautifully done by speed 
control over a narrow range, at very 
small loss. 

Employing speed control on only 
one pump per station, the proposed 
system leads to a simpler and less 
costly installation than required for 
speed control on all pumps. 

It is evident that each application 
requires individual analysis, taking 
into account the range of conditions 
over which the line is intended to 
operate and also the range of loading 
of the pump drives. 


> Motor construction. Not only 
must the motor’s operating character- 


istics be considered, but also the suit- 
ability of its construction for the haz- 
ard that may exist at the motor 


location, due to hydrocarbon vapors 


in the atmosphere. 


Many early installations on crude 
lines employed open motors. Today’s 
preferred practice is to use open mo- 
tors only if installed in a room sepa- 
rated from the pump room by a tight 
partition having a seal through which 
the motor shaft passes to the pump 
room. Fig. 7 shows the motor room 
in such a station. To prevent recircu- 
lation of the exhaust air from the 
motors and to insure good ventilation 
of the motor room a duct from the top 
of each motor frame carries the air 
stream out through the roof. In a lay- 
out of this type it is desirable to keep 
the motor room under pressure of air 
drawn from the outside of the build- 
ing away from the pump room. This 
is particularly true if the motor con- 
trol apparatus is situated in the motor 
room. 


The inconvenience of a partition 
between the pumps and motors and 
the problem of motor room ventila- 
tion are eliminated by installing the 
motors in the pump room, and the 
switchgear in a separate non-hazard- 
ous location. This requires that the 
motors be of construction safe for use 
in hazardous atmosphere. The explo- 
sion-proof motor is designed for this 
purpose, and in the squirrel cage in- 
duction type is available in ratings up 
to 1250 hp at 3600 rpm. The simplic- 
ity and convenience of layout, and 
the high degree of safety obtained, 
make this motor the preferred type in 
modern practice. Fig. 8 shows an in- 
stallation in a products line station, 
one of 30 stations using motors of this 
type in ratings up to 900 hp. 


FIG. 8. Centrifugal pump drive by explosion-proof mo- 
tors eliminates fire wall and simplifies station layout. 
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Motors beyond the range of explo. 
sion-proof construction are available 
in the inert-gas-filled type. This form 
has been built in ratings as large as 
2250 hp at 1800 rpm and is available 
in even larger sizes. The motor shown 
in Fig. 9 is enclosed in a housing 
pressurized with inert gas that is re- 
circulated through the windings and 
a built-in water cooler. Due to its de- 
pendence upon a gas supply and a 
water cooling system, the inert-gas 
filled motor has thus far been em- 
ployed only in processing plants, pipe 
line engineers having preferred other 
solutions better adapted to isolated lo. 
cations, which are often limited in 
water supply. 


Enclosed, duct ventilated motors 
have been used both in refineries and 
pipe lines, particularly for ratings 
larger than obtainable explosion- 
proof. In this type of motor, safe air 
from a location outside the hazardous 
area is brought through a duct to the 
ends of the motor housing and, pass- 
ing through the motor, leaves the 
frame at top or bottom through a dis- 
charge duct to a remote termination. 
Such an installation is shown in Fig. 
10. 


A large crude line now under design 
will employ in each station three 1250- 
hp and one 600-hp motors of this 
type, 1800 rpm. In this installation the 
duct system of each motor will be 
pressurized by a separate blower at 
the air intake, to put the entire system 
including the motor housing under 
pressure, causing any leakage to be 
outward from the duct system, so long 
as the blower is operating. The duct 
system will be purged by timed opera- 
tion of the blower before the motor 
can be started. The automatic control 
includes an air-flow relay at the ter- 


FIG. 9. 2250-hp squirrel cage mo- 
tor of inert-gas-filled type for 
operation in hazardous location. 
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FIG. 10. Duct-ventilated motors in a pipe line pumping station. 


mination of the exhaust duct, ar- 
ranged to stop the motor upon failure 
of air flow. 

Outdoor submerged vertical barrel- 
type pumps have been employed ex- 
tensively for moving products from 
storage tanks in terminals and for 
suction booster service from tankage 
to pipe line stations. Some of these are 
of the stuffingboxless type, using an 
oil-filled squirrel cage induction mo- 
tor submerged in the pump barrel. Re- 
cently installations of the latter type 
have been made for main line service 
on small pipe lines. 
> Motor starting equipment. The 
advantages of the squirrel cage induc- 
tion motor include that of requiring 
the simplest form of starting equip- 
ment. Ultimate simplicity is attained 
when the motors are started on full 
line voltage, a possibility that should 
always be fully explored when the 
power service is being arranged. 

Centrifugal pumps in pipe line serv- 
ice are ordinarily started with dis- 
charge valve closed, to minimize the 
torque requirement during accelera- 
tion. Motors for this service are ac- 
cordingly designed with low starting 
and accelerating torque, in order to 
obtain low starting current with good 
efficiency. As a result the voltage at 
the motor terminals usually must be 
not less than approximately 75 per 
cent of normal in order to provide a 
reasonable margin of torque for ac- 
celerations. This means that if auto- 
transformer starting is used, the low- 
est standard tap voltage practical ‘s 
that of the 80 per cent tap. 

Starting conditions are improved if 
the station capacity is divided into two 
or more units, an arrangement desir- 
able for flexibility, as already shown. 

Motors should be started on full 
Voltage where the drop in station bus 
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voltage will not impair the operation 
of other equipment at the station, or 
where the smaller voltage drop on 
the high-voltage feeder serving the 
plant is not objectionable from the 
standpoint of service to other power 
consumers on the system. As an indi- 
cation of the extent to which full volt- 
age starting has been practiced, this 
method was used in about half of the 
stations on the War Emergency “Big 
Inch” line employing three 1500-hp 


motors per station. 

A number of cases have been found 
where power service to a remote sta- 
tion location was available only over 
a very weak circuit or on a heavily- 
loaded portion of an existing power 
system. Here the capacitor has been 
used to advantage as a means of re- 
ducing the lagging component of mo- 
tor current.® 

If corrective effect is needed only 
while a motor is being started, an in- 
termittent capacitor may be employed 
with control arranged for energizing 
the capacitor only during those inter- 
vals. In one installation of this type, a 
capacitor capable of delivering 2000 
kilovars at normal station voltage cn- 
ables a weak feeder to serve a prod- 
ucts line station containing two 900- 
hp pump drives. 

Where the power rate schedule jus- 
tifies improvement of running power 
factor, continuous capacitors are cm- 
ployed, frequently subdivided so that 
a section may be switched simultane- 
ously with each motor. Such applica- 
tions have been made in sections as 
large as 1400 kva. Three capacitor 
sections of this rating have been so 
applied with three 2000-hp motors in 
a gas line compressor station on a 
power supply of limited capacity. 
> Motor control. It is common prac- 
tice to install the motor control remote 
from the pump room or in a separate 


FIG. 11. A crude line pump installation with manu- 
ally operated suction and discharge valves. 








































































































room maintained non-hazardous by 
pressurized ventilation. With this ar- 
rangement the control is, in general, 
of conventional type which is advan- 
tageous from the standpoint of con- 
venient maintenance. 

Starting equipment for the main 
pump motors, which operate usually 
at 2300 or 4160 volts, may consist of 
air or oil circuit breakers, or of con- 
tactors in combination with current- 
limiting fuses. In most main line sta- 
tions the use of circuit breakers in 
metal-clad switchgear is justified. Re- 
quired interrupting capacity is fre- 
quently within the 50,000-kva rating 
of the light-duty class of switchgear, 
and even in the largest existing sta- 
tions 100,000-kva interrupting capac- 
ity is adequate. Among the advan- 
tages of metal-clad switchgear for 
pipe line service are ease of installa- 
tion, safety to personnel, and mini- 
mum down-time for maintenance par- 
ticularly when air circuit breakers are 
used. 








FIG. 12. A refined products line pump 
with motorized suction and discharge 
valves, all remotely controlled as a unit. 


FIG. 13. Centralized control desk in 
initial station of a modern products 
line. Gauge panel, sealed into pump 
room window, mounts flow recorder, 
recording pressure controllers, pres- 
sure gauges, and temperature record- 
ers actuating temperature protective 
relays. Console at center mounts 
pushbuttons and indicating lights in 
simplified diagram of station piping. 
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‘The auxiliary drives in a pipe line 
pumping station consist of such items 
as motorized valves, suction booster 
pumps, sump pumps, meter-calibra- 
tion pumps, pump room exhausters, 
ventilating fans, and compressors for 
instrumentation air supply. Most of 
these applications require explosion- 
proof motors. Usually the starters are 
banked in control centers of conven- 
tional form in the switchgear room. 

A power distribution layout fre- 
quently followed feeds the station bus 
through a main breaker installed in 
the transformer substation at a dis- 
tance of 100 ft or more from the sta- 
tion. Tripping the main breaker clears 
all circuits on its load side, and for 
this purpose explosion-proof control 
devices are provided inside the station. 

To avoid interrupting essential 
loads, such as station lighting and con- 
trol room ventilation, these are served 
through a separate auxiliary trans- 
former on the supply side of the main 
breaker. Explosion-proof equipment 





is installed throughout the station on 
this essential auxiliary circuit. A pres- 
sure-actuated relay may be installed 
on this circuit to sound an alarm and 
light a warning light upon failure of 
ventilating air delivery to the control 
room. 

For interchangeability with a com- 
mon spare breaker, the main breaker 
may be of the same type as the motor 
starting breakers and installed in out- 
door metal-clad switchgear. This 
switchgear may also house auixiliary 
transformers and low-voltage break- 
ers for auxiliary power distribution. 


> Centralized station control. One 
of the prime advantages of electric 
power for pipe line operation is that 
of centralized control to simplify the 
duties of the station attendant. When 
its possibilities are fully exploited, this 
includes the grouped location of push- 
buttons for starting and stopping the 
main pumps, and the automatic se- 
quence operation of motorized suction 
and discharge valves associated with 
each pump, also indicating light su- 
pervision of the position of principal 
valves both motorized and hand op- 
erated, and light supervision of criti- 
cal auxiliaries. It also includes alarm 
and identification in case of function- 
ing of various protective devices. The 
control station is sometimes built ex- 
plosion-proof and located in the pump 
room, but is more commonly installed 
in the switchgear room with a sealed 
window to afford view of the pump 
room. 


To illustrate one advantage of cen- 
tralized control, Fig. 11 shows a pump 
installation using manually operated 
suction and discharge valves each re- 
quiring more than 100 turns of the 
handwheel for complete travel. Fig. 
12 shows motorized pump valves con- 
trolled in sequence with the pump 
motor and requiring only a single 
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start-stop pushbutton station for the 
combined unit. 

The conventional all-steel control 
desk of a few years ago has been im- 
proved by use of a clear plastic sheet 
for the top surface. This provides 
greater durability and permits a sim- 
plified piping diagram to be applied 
to the under surface of the plastic, 
with clear areas at appropriate points 
acting as light indicator lenses. Using 
flush-trimmed pushbuttons this desk 
has no devices projecting from the top 
surface, minimizing the possibility of 
false operations. 

Fig. 13 shows the control desk con- 
sole for the initial station of a refined 
products line completed in 1948. This 
desk provides control and supervision 
of three main pump units with motor- 
ized valves. It also includes indicating 
light supervision for two motorized 
manifold header valves, and a number 
of manually operated valves in the 
system incidental to the storage, 
batching and metering of the several 
types of products transported through 
the line. Each storage tank has a 
booster pump for delivery of its prod- 
uct to the station suction. These tanks 
are represented on the station control 
desk, each with a start-stop pushbut- 
ton and supervising light. Equipment 


Kansas-Nebraska Natural Would Increase Facilities 


Kansas-Nebraska Natural Gas Com- 
pany, Inc., has asked the Federal 
Power Commission to authorize con- 
struction of additional natural gas 
facilities that would increase total 
capacity of the company’s system to 
140,000,000 cu ft of gas per day. 
Estimated cost is $2,562,508. 

The company proposes to construct 


13 town border measuring stations 
and approximately 210 miles of main, 
lateral, and loop line, to install 3600 
hp in new compressor units, and to 
purchase 15 miles of service line and 
30 dehydration plant connections 
from Nebraska Natural Gas Company. 
The company’s main offices are in 
Phillipsburg, Kansas. 





of this type permits the exacting pro- 
cedures of products-line operation to 
be carried out effectively with mini- 
mum personnel. 

The advantages of centralized con- 
trol are being realized in modern 
crude line installations as well. A 
crude line project now under design 
will employ six stations, five of which 
will serve two parallel but separately 
operated lines. In each station a con- 
trol desk will centralize the operations 
for both lines. 


> Acknowledgment. The author 
acknowledges contribution to the por- 
tion of this paper dealing with pipe 
line and pump characteristics by H. 
B. Britton, chief engineer, Middle East 
Pipe Line Company; A. Hollander, 
consulting engineer, Byron Jackson 


Company, and W. J. Curry, chief dis- 
patcher, product pipe line department, 
Shell Oil Company. 
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WANT SPEED, EASE OF OPERATION, 
DEPENDABILITY, VERSATILITY ON 
YOUR OIl FIELD TRENCHING? 





THE CLEVELAND TRENCHER CO... 


CLEVELAND 17, OHIO 


20!00 ST. CLAIR AVENUE e 
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YOU GET THEM 100% 
with CLEVELANDS 


With CLEVELANDS your operator always 
has the best and fastest speed to meet 
the special job conditions, through 
more than 30 transmission - controlled 
speed combinations. 








Elimination. of all dead weight, all con- 
trols within instant reach of operator, - 
unobstructed visibility of work plus full 
wide crawlers, fine balance and low 
ground pressure mean extreme ease 
of handling. 


All-welded, rugged unit-type quality 
construction from the toughest steels 
and fine engineering make for long 
uninterrupted performance. 


These are but a few of the many reasons 
why you can depend on CLEVELANDS 
to deliver unsurpassed performance on 
all your oil field trenching. 











NEWS 


Corrosion Meeting to 
Feature Technical Matters 


The annual meeting of the South 
Central Regional Division of the Na- 
tional Association of Corrosion En- 
gineers, to be held in Dallas, Texas, 
October 3 and 4, will be highlighted 
by the presentation of some eight 
technical papers and a Panel Session. 
The technical papers will cover vari- 
ous phases of corrosion control. The 
Panel Session, which will be held the 
afternoon of October 3, will be de- 
voted to discussion questions submit- 
ted before and during the meeting. 


L. F. Scherer, chief engineer of The- 
Texas Pipe Line Company, will head . 


the panel. 

It is suggested that hotel reserva- 
tions be made well in advance of the 
meeting by addressing: James R. 
Schaffer, Sales Manager, Adolphus 
Hotel, Dallas, Texas; or, Tom R. 
Statham, Chairman Local Arrange- 
ments, Box 900, Dallas. “Ole” Olson 
of Shreveport is general chairman of 
the division. 


Stanolind Sponsors Three 
More Military Units 


Stanolind Pipe Line Company, first 
industrial concern in Oklahoma to 
sponsor a military unit under the 
army’s affiliation program, has agreed 
to sponsor three more units, President 
J. L. Burke announces. 

To facilitate quick mobilization in 
the event of a national emergency, the 
War Department has asked industry 
to sponsor specialist units. Burke an- 
nounced his company would sponsor 
two photo-interpreter teams and one 
headquarters intelligence detachment. 

Last December, Stanolind Pipe 
Line Company signed agreements 
with army officials to sponsor an En- 
gineer Petroleum Distribution Com- 
pany. With Lieutenant George B. 
Kimes, a company engineer in the 
Tulsa office, as the commander, this 
unit is nearing activation. When 
mobilized it will consist of a company 
of 200 officers and men trained to 
build and maintain 120 miles of pipe 
line. It will be able to install and op- 
erate all facilities, including pump 
stations, tanks, and warehouses. 


Moves Headquarters 


Britton Contracting Company, 
which has had its headquarters in 
fort Worth, Texas, has transferred its 
location to Washington, Pennsylvania, 
to be cleser to new work that is com- 
ing up. The new address is Reed Build- 
ing, 93 South Main Street. 
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Dallas Pipe Plant in Full Production 


The Master Tank and Welding 
Company, Dallas, Texas, is in full 
production on its pipe fabrication 
program, which includes production 
of 10-in., 20-in., and 30-in. line pipe 
in sections as long as 30 ft, and larger 
diameter pipe in 18-ft, double-jointed 
sections for 36-ft requirements. 

Pipe fabrication was begun by this 
plant in August last year when the 
firm tooled up for the production of 
75 miles of 20-in. pipe for the Lone 


requirements, they set to work to de. 
sign and build one. Their present 
pipe press was designed by Weempe. 
With a distance of 30 ft 6 in. between 
housing and an overall span of 41 ft, 
the top beam on the press weizhs 
75,000 lb. It is designed to form 40-ft 
sections of pipe without flexing. 

The press is hydraulically operaied, 
is driven by one 400-hp electric motor 
and one 535-hp diesel engine, and is 
capable of forming one 30-ft pipe 





Making a longitudinal weld with submerged arc welding at the new pipe 
fabrication plant in Dallas, Texas. 


Star Gas Company. This pipe was for 
use in Lone Star’s new transmission 
line from East Texas to the Dallas- 
Fort Worth area. Since then Lone 


Star has placed additional orders for 


50 miles of pipe to extend the 20-in. 
line around the Dallas metropolitan 
area to connect to the transmission 
system between Dallas and Fort 
Worth, and for another line from 
Riesel to Groesbeck in South Texas. 
Master Tank and Welding, to han- 
dle the new product, has greatly en- 
larged the shop that formerly was 
devoted entirely to producing pres- 
sure tanks and butane and gasoline 
transport truck tanks. From a one- 
man shop established for contract 
welding eight years ago, the firm has 
grown to one employing 200 men, and 
property that includes 32 acres for 
present and future shop expansion. 
The present facilities cover 10 acres. 
The original 20 by 36-ft building 
leased by Sam O. Weempe for his con- 
tract welding shop is part of the pres- 
ent real estate occupied by the firm. 
Weempe, now in partnership with 
Carl Casey, is general manager and 
C. L. Young is assistant manager. 
When pipe fabrication was begun, 
the partners sought a pipe press that 
would fit their needs. Unable to ob- 
tain one that would exactly meet 


section per min. The press ean form a 
30-ft joint of 20-in. pipe in two 
strokes. Equipped with a change of 
dies the press will handle anything 
from 10-in. to 30-in. pipe. On smaller 
diameter pipe, section lengths can be 
increased from 30 to 40 ft. 

Sheet steel is conveyed into the 
press after it leaves a shearing and 
breaking machine, where edges are 
given a preliminary “break” ahead 
of the press operations. After the pipe 
has been formed in the press, it is 
ejected by hydraulic cylinders out of 
the large unit where conveyers pick 
it up and carry it on to the tack-up 
jigs. From here it goes to the auto- 
matic welding machines where sub- 
merged arc welding is used. Next step 
is the round-up press where ends are 
rounded. After that the sections pro- 
ceed to the straightening press. 

After being straightened the pipe 
is conveyed to the beveling lathes 
where both ends are simultaneously 
machine beveled to the desired degree. 
Pipe is now ready for testing, which is 
done on a hydraulic machine that 
brings the pipe beyond its yield 
strength to complete the rounding 
process, then pressure is reduced to 
the required hydrostatic test pressure. 
From here the pipe is conveyed to 
yard racks for shipment. 
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Measurement Short 
Course Record Broken 


The highlight of the opening ses- 
sion of the Twenty-fourth Annual 
Southwestern Gas Measurement Short 
Course, held at Norman, Oklahoma, 
was an address entitled “Gas Pipe 
Line Financing” by C. T. Chenery, 
chairman of the board, Southern 
Natural Gas Company. The meeting 
was opened by C. E. Terrell, chairman 
of the general committee of the short 
course, and the address of welcome 
was given by Dr. G. L. Cross, presi- 
dent of the University of Oklahoma. 
The chairman of the executive com- 
mittee, Dean W. H. Carson of the 
College of Engineering, University of 
Oklahoma, outlined to the students 
from industry the operation and aims 
of the Gas Measurement Short Course. 

By 9:30 a.m. on the opening morn- 
ing more than 800 men from industry 
had registered, representing 25 states 
and two foreign countries. By the end 
of the third day the enrollment had 
reached 846, which exceeds the num- 
ber in attendance for any short course 
in the past. Seventy separate classes 
on diversified subjects covering every 
phase of gas measurement, gas regu- 
lation, and related subjects were 
taught by qualified instructors from 
the University of Oklahoma and from 
industry. 

There were 29 manufacturing con- 
cerns which had educational exhibits 
available for the students who at- 
tended the short course to examine 
during their free periods. The manu- 
facturers used every conceivable vis- 
ual aid to assist the gas men to obtain 
a better understanding of the operat- 
ing characteristics of the equipment. 

Dean Carson announced that the 
executive committee elected W. H. 
Woods, Gulf Oil Corporation, Hous- 
ton, Texas, to succeed Terrell as 
chairman of the general committee. 
Woods will serve as general chairman 
during 1950, and he will be respon- 
sible for the overall activities of the 
1950 short course. The next short 
course will be held April 11, 12, and 
13, 1950. 


Welding School Will 
Turn Out 125 Graduates 


The welding school in Tulsa, Okla- 
homa, which is being sponsored by 
members of the Mid-Continent Pipe 
Line Chapter of the Associated Gen- 
eral Contractors of America, already 
has graduated 50 students. By the end 
of May, when the school will be 
closed, it is expected that 125 will be 
numbered on the graduation list. This 
school is being conducted to provide a 
greater number of welders especially 
trained in pipe line work. 


Finances Projected Line 


El Paso Natural Gas Company has 
raised $33,000,000 to finance its 
projected New Mexico-to-California 
pipe line, it was announced by Paul 
Kayser, president. 

The new pipe line project, sched- 
uled to cost $39,000,000, is designed 
to carry 150,000,000 cu ft of gas daily 
to the Pacific Gas and Electric Com- 
pany, which will connect with the new 
line at Needles, California. 


New Petroleum Dock 
Scheduled for Naples 


A new petroleum dock costing ap- 
proximately $2,090,000 will be con- 
structed in Naples with the use of 
Italian counterpart funds, according 
to a recent ECA announcement. The 
project is part of an overall plan for 
the improvement of the Port of 
Naples, where construction of what is 
expected to be the largest drydock in 
the Mediterranean already is under 
way. 
The petroleum dock will facilitate 
the handling of tankers from the Mid- 
dle East and will serve Italy’s growing 
oil refineries. At full capacity, it is 
estimated the dock will be capable of 
handling 4,000,000 tons a year, con- 
sisting of 2,000,000 tons of crude pe- 
troleum imports alone, the balance 


being refined export products. When 
completed, the petroleum dock will 
provide berthing space with special 
unloading facilities for five large 
tankers simultaneously, ranging from 
12,000 to 18,000 dwt each. 
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THE BEND AND THE MACHINE THAT DID IT 


Two joints of 30” pipe, with .314 wall welded together and bent to 25° with 
tangent at both ends. Pipeline contractors who saw this demonstration realized 
at a glance the many ways this equipment could save them money in labor and 
production. Portable equipment, such as Cleaning and Priming, Doping and 
Wrapping Machines can travel over these bends in a continuous operation 


THE COODY BENDER CO. 


HOUSTON, TEXAS 


Central Park Station 
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> Max W. Ball, who has been di- 
rector of the Oil and Gas Division of 
the Department of the Interior, has 
been made a member of the board of 
directors of the Northern Natural Gas 
Company. He replaces J. Harold 
Dunn, president and director of the 
Shamrock Oil and Gas Corporation 
of Amarillo, Texas, who has been 
serving in an advisory capacity on 
Northern’s board for the last six 
years. Dunn has found it necessary to 
sever this association due to the press 
of other duties. Ball has had active 
experience in nearly all phases of the 
oil and gas industries, as well as in 
government service. 


>» Dr. Lee A. DuBridge, president 
of the California Institute of Tech- 
nology, was the principal speaker at 
the dinner on May 12 at the Palace 
Hotel, San Francisco, California, as 
a part of the two-day annual spring 
meeting of The Society of Naval 
\rchitects and Marine Engineers. The 
banquet marked the conclusion of the 
technical sessions. Dr. DuBridge 
spoke on technological developments 
affecting the shipbuilding and ship 
operating industries. He is a specialist 
in nuclear and biophysics and during 
the war was director of the radiation 
laboratory at the Massachusetts In- 
stitute of Technology. 


> Frank E. Everett, Jr., is supervis- 
ing four crews for Midwestern Con- 
structors, Inc., Tulsa, who are survey- 
ing 150 miles of gas pipe line for Fish 
Constructors, Inc., on the Transcon- 
tinental Gas Pipe Line Corporation 
project. Party chiefs on this opera- 
tion, which is from Quitman, Missis- 
sippi, to Selma, Alabama, are Earl 
S. Powell, W. C. Nations, R. E. 
Morgan, and Buck Snavley. 








Pipe Line 





———Marine Transportation=- 





> F. C. Whiteside, assistant chief 
engineer, Interstate Oil Pipe Line 
Company, spoke on “Economic Siz- 
ing of Pipe Lines” at the April meet- 
ing of The Pipe Liners Club of Tulsa. 

C. C. Bledsoe, secretary-treasurer 
of Midwestern Constructors, Inc., 
Tulsa, Oklahoma, has purchased the 
famous 20,000-acre Mullendore Ranch 
in Osage County, Oklahoma, known 
as the Prue Ranch. The late E. C. 
Mullendore, also an oil man, owned 
and operated the ranch for more than 
25 years. 


> J. B. Lawson has been elected vice 
president for operations of the Great 
Lakes Pipe Line Company. He for- 
merly was general superintendent. 
R. L. Wagner has been made vice 
president as well as general counsel. 
Lawson has been with the pipe line 
company since the early days of its 
organization. Wagner became its gen- 
eral counsel in February, coming 
from New York where he had been as- 
sistant manager of the legal depart- 
ment of Shell Oil Company. 

Officers who were re-elected at the 
recent board meeting were Harry 
Moreland, president; C. A. L. 
Walker, vice president for traffic; 
R. A. Kroenert, secretary-treasurer ; 
G. A. Welsh, assistant secretary, 
assistant treasurer, and J. T. Robb, 
controller. 

At an earlier meeting of the stock- 
holders, all directors of the company 
were re-elected. The directors are: 


Personais 


A. W. Ambrose, president, Cities 
Service Oil Company; James J. Cos- 
grove, chairman, Continental (il 
Company; R. D. Cottingham, as. 
sistant vice president, The Texas 
Company; Jacob France, chairman, 
Mid-Continent Petroleum Corpora- 
tion; D. D. Irwin, vice president, 
The Pure Oil Company; L. F. Me- 
Collum, president, Continental Oil 
Company; Harry Moreland, presi- 
dent, Great Lakes Pipe Line Com- 
pany; C. R. Musgrave, vice presi- 
dent, Phillips Petroleum Company; 
H. L. Phillips, director, Sinclair 
Refining Company, and W. G. 
Skelly, president, Skelly Oil Com- 
pany. 


> Roger T. Blades, design engineer 
of Phillips Petroleum Company, 
Bartlesville, Oklahoma, has been ad- 
mitted to membership by The Pipe 
Liners Club of Tulsa. Other new mem- 
bers recently announced include P. F. 
Davis, superintendent of communica- 
tions, The Texas Pipe Line Company, 
Tulsa, Oklahoma; N. A. Ludewick, 
general superintendent, Toronto Pipe 
Line Company, Tulsa, Oklahoma; 
Joseph W. LaBoon, area communi- 
cations superintendent, Shell Pipe 
Line Corporation, Tulsa, Oklahoma; 
Merl M. Privett, division engineer, 
Shell Pipe Line Corporation, Cushing, 
Oklahoma, and Ernest A. Slade, 
maintenance superintendent, Stano- 
lind Pipe Line Company, Tulsa, Okla- 
homa. 


Dinner meeting of The Pipe Liners Club of Tulsa, Oklahoma. 
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With the PIPE LINE CONTRACTORS 
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, R. H. Fulton and Company, 


Lubbock, Texas, has almost completed 
the 114 miles of 26-in. line in Kansas 
for Panhandle Eastern Pipe Line 
Company. Work on another 7414 
miles of 26-in. and 30-in. of the same 
project is about 20 per cent complete. 


Work got underway April 10 lay- 
ing the 130 miles of 26-in. line in 
Kansas for Cities Service Gas Com- 


pany. 


> Vaughn and Taylor Construc- 
tion Company, Wichita Falls, Texas, 
is laying a gathering system near the 
Hansford, Texas, station for Phillips 
Petroleum Company. There are 177 
miles of pipe in the project from 3-in. 
to 24-in. D. D. Vaughn is superintend- 
ent of the job and W. W. Teer is 
office manager. Completion date is 
estimated about July 1, 1949. 


> H. C. Price Company’s current 
projects are: 


Atlantic Seaboard Corporation and 
Virginia Gas Transmission Corpora- 
tion line—General contract covering 
construction of 68 miles of 26-in. high 
pressure natural gas pipe line, start- 
ing near Mouth of Seneca, West Vir- 
ginia, to a point near Cleveland, West 
Virginia. W. B. Williams, superintend- 
ent with headquarters at Elkins, West 
Virginia. Other key personnel are: 
P. O. Rutledge, office manager; fore- 
men: D. L. Beachy and R. H. Edwards. 
R-O-W; K. K. Kelly, ditch; Roy Ste- 
gall, bend; J. I. Cobb, pipe; C. F. 
Jones, weld; Rube Owens, coat; A. D. 
Hamilton, lower-in; and Fred Wil- 
liams, clean-up. 

Atlantic Seaboard Corporation and 
Virginia Gas Transmission Corpora- 
tion line—General contract covering 
construction of 70 miles of 26-in. high 
pressure natural gas line starting near 
Mouth of Seneca, West Virginia, to a 
point near Strasburg, Virginia. 


Charlie Ice, superintendent, with head- 


quarters at Petersburg, West Virginia. 
Other key personnel are: G. A. Har- 
vey, office manager; foremen: John 
Hamilton, R-O-W; E. W. Whisenant. 
ditch; Forest Loinette, bend; Floyd 
Hudnall, pipe; L. O. Reutzel, weld; 
J. C. Rick, coat; and R. V. Conder. 
lower-in. 

Atlantic Seaboard Corporation and 
Virginia Gas Transmission Corpora- 
tion line—General contract covering 
the construction of 68 miles of 26-in. 

igh pressure natural gas pipe line, 
starting near Strasburg, Virginia, to 


Atlantic Seaboard’s main line near 
Rockville, Maryland. Also two major 
river crossings, consisting of four 16- 
in. lines acress the Potomac River and 
Shenandoah River. Construction to 
start during July. Field construction 
office will be located at Rockville. 
Texas-Empire Pipe Line Company 
line—General contract covering the 
construction of 62 miles of 18-in. high 
pressure crude line, starting near Gib- 
son City, Illinois, to a point near 
Bethany, Illinois, and one major river 
crossing. R. K. Shivel, superintendent 
with field office headquarters at Cham- 
paign, Illinois. Other key personnel 
are: Ray Stokes, office manager; fore- 
men: J. D. White, R-O-W; W. H. 
Olrich, ditch; J. H. Latham, bend; 
C. E. Shivel, pipe; R. E. Ezell, weld; 
U. M. Beaver, coat; G. E. Beaver, 
lower-in; Sam Price, clean-up; and 
Ray Drewell, road and river crossings. 


Tennessee Gas Transmission Com- 
pany line—General contract awarded 
H. C. Price Company and Bechtel 
Corporation, covering the construc- 
tion of 62 miles of 24 and 30-in. high 
pressure natural gas pipe line starting 
near Refugio, Texas, to a point near 
Victoria, Texas. Also two major river 
crossings to be constructed across the 
Guadalupe River and the San Antonio 
River. H. C. Price Company will be 
the sponsor party for the joint venture 
and handle all construction work 
directly. Abe Reutzel will be super- 
intendent with field office headquar- 
ters in Refugio, Texas. Other HCPCO 
key personnel will be: W. E. Yount, 
office manager; foremen: J. A. Hairs- 
ton, R-O-W; L. Loncarich, ditch; J. 
Anderson, bend; H. C. Morrison, 
pipe; R. W. Orr, weld, S. J. Wood, 
coat; Athel Bell, lower-in; and T. E. 
Walker, clean-up. Construction op- 
eratons to begin on May Ist. 


> Sheppard-Geiger Construction 
Company, Corpus Christi, Texas, 
will lay 13.5 miles of 65%-in. pipe 
line for The Texas Pipe Line Com- 
pany between Markham station and 
Blessing Junction, Matagorda County, 


' Texas. Between the same points 13.5 


miles of 414-in. pipe will be taken up 
and reconditioned. 


> Trojan Construction Company, 
Ine., Oklahoma City, Oklahoma, has 
contracted to take up, recondition, 
and relay 65 miles of 12-in. pipe for 
Oklahoma Natural Gas Company be- 
tween Blanchard and Chandler. Work 


will begin June 15. 


THE PETROLEUM ENGINEER, May, 1949 





> Oklahoma Engineering Com- 
pany, Dallas, Texas, has about five 
months’ work left on its pipe laying 
job for The Texas Company at Eagle 
Point, New Jersey. Approximately 80 
miles of pipe of various diameters is 
being laid in connection with the new 
refinery there. Crude oil lines extend 
from docks to tank farm to refinery, 
and products lines from the refinery 
back to the docks. This, in addition 
to pipe laid inside the refinery proper, 
constitutes a considerable project. 
The work began September 1. Henry 
Branham is superintendent for the 
contractor, Lyle Chambers manager 
of the field office, and Eddie Seelinger 


welding foreman. 


> Smith Contracting Corpora- 
tion, Fort Worth, Texas, announces 
that The Texas Pipe Line Company 
Wichita Falls-Cushing job will be 
completed about May 15. This 170 
miles of 24-in. is a part of the Basin 
Pipe Line System. C. C. Craig is su- 
perintendent and Riley Ramsey office 
manager. 

The two sections being laid on the 
Ozark Pipe Line System for Shell 
Pipe Line Corporation also are about 
completed. May 15 is the expected 
completion date for Section 2, and 
May 25 for Section 3. These two 
sections extend 157 miles from the 
Verdigris River, Rogers County, Okla- 
homa, to Buffalo, Missouri. Ware- 
houses and field offices are main- 
tained at Vinita, Oklahoma, and Neo- 
sho, Missouri. F. A. Smith is general 
superintendent. 


> Associated Pipe Line Contract- 
ors, Inc., Houston, Texas, has about 
completed a 15-mile line for Texas 
Pipe Line Company in Wharton 
County, Texas, working out of Whar- 
ton. L. H. Gray is superintendent; 
A. B. Johnson, timekeeper; Oliver 
Stucky, welding foreman. 

The first of May saw the first pipe 
laid in the 122-mile project for Texas 
Eastern Transmission. The 26-in. line 
will run from Somerset, Ohio, to 
Lebanon, Ohio. Working out of Lan- 
caster, Ohio, the following are in 
charge: J. A. Williamson, general 
superintendent; L. H. Gray, spread 
superintendent; A. B. Johnson, office 
manager; James Luther, timekeeper; 
W. F. Van Cleave, timekeeper; Jess 
N. Lowrance, purchasing agent; Kel- 
ler Davis, welding foreman, and other 
foremen, Roy Connors, Brit Force, 


Homer Cotter, and C. O. Cahill. 
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AUTOMATIC CONTROLS 
FOR INDUSTRIAL APPLICATIONS 
REQUIRING POSITIVE CONTROL 
OF PRESSURE, TEMPERATURE, 
LIQUID LEVEL ETC. 


SIMPLE TO ADJUST FOR THE 
SPECIFIED OPERATING RANGE 


MERCOID CONTROLS ARE EQUIPPED 
WITH MERCURY SWITCHES, THEREBY 
INSURING GREATER SAFETY, BETTER 
PERFORMANCE AND LONGER CONTROL LIFE 


WRITE FOR CATALOG 600. PLEASE 
MENTION THI6 PUBLICATION 
THE MERCOID CORPORATION 
4201 BELMONT AVE. CHICAGO 41, ILL 
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CATHODIC PROTECTION 
SYSTEMS 
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GATHERING SYSTEMS 
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Experienced - Efficient - Reliable 
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JOHN D. TRILSCH COMPANY 
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> Fish Constructors, Inc., Hous- 
ton, Texas, which has the overall con- 
tract for constructing the Texas-New 
York line for Transcontinental Gas 
Pipe Litie Corporation, announces 
that field work will begin on or about 
June 1. This 30-in. line will have total 
mainline mileage of 1800. Key per- 
sonnel of the Fish organization are 
Ray C. Fish, president; R. D. Ricketts, 
vice president; Frank Chilson, chief 
engineer, and W. H. Davidson, gen- 
eral superintendent. 


> Bill Morrison Construction 
Company, Tulsa, Oklahoma, began 
work April 25 to take up a gathering 
system near Madison, Kansas, for 
Sinclair Refining Company. Superin- 
tendent of the job is E. M. Christine; 
timekeeper, John Miller. 


Three loops on the Burlington to 
Kansas City line, amounting to 45 
miles of 8-in. pipe, was laid for Phil- 
lips Petroleum Company. Superin- 
tendent Kenneth Mills directed the 
project, which began May 2, and T . T. 
Dunn was timekeeper. Office is in 


Burlington. 


> J. R. Horrigan Construction 
Corporation, Houston, Texas, has 
resumed operations on the balance 
of the Michigan-Wisconsin Pipe Line 
Company project. The line had been 
laid as far as Maryville, Missouri, 
last winter. The present job consists 
of 340 miles of 24-in. and 260 miles 
of 22-in. from Nordaway County, 
Missouri, to Mecosta County, Michi- 
gan. Ben Law is general superintend- 
ent. Three field offices have been 
established. J. E. Flannagan is the 
superintendent in charge of forces 
working out of the Grant City, Mis- 
souri, office, Louie Visentine is the 
superintendent at Mt. Pleasant, Iowa, 
and M. E. Shifflett is superintendent 
at Burlington, Wisconsin. 


> Oklahoma Contracting Com- 
pany, Dallas, Texas, started work 
April 2 on construction of 180 miles 
of 22-in. for the Michigan-Wisconsin 
Pipe Line Company. The section ex- 
tends from Big Rapids, Michigan, 
south to a point near Crown Point, 
Indiana. This is a part of the Mich- 
Wis line that originates in the Hugo- 


_ ton gas field and will serve various 


consuming areas in the states of 
Michigan and Wisconsin. A field of- 
fice has been established at Rockford, 
Michigan. H. A. Wylie is superintend- 
ent of the job, Robert Hall office man- 
ager, and C. W. Goodwin welding 
foreman. 


A contract also has been made to 
lay 102 miles of 26-in. pipe for Texas 
Gas Transmission Company from 
Fulton, Kentucky, to Providence, Ken- 


tucky. The field office is at Mayfield, 


Kentucky, with L. B. Rea superintend. 
ent, Dick Mueller office manager, and 
H. A. Rowden welding foreman. Work 
began on this project about May 1. 


> Britton Contracting Company, 
Inc., Washington, Pennsylvania, |ias 
two spreads working out of Claysville, 
Pennsylvania, for Manufacturers Heat 
and Light Company. The spread of 
which Floyd Collins is superintendent 
is taking up and laying 30 miles of 6 
to 12-in. diam pipe in connection with 
the Majorsville storage field. The 
spread under R. T. Snipes is laying 15 
miles of 12 and 14-in. in the Cannons- 
burg, Pennsylvania, area. 


This contractor also has a lay and 
take-up job for Home Gas Company 
in connection with the Dundee, New 
York, storage field, consisting of 20 
miles of 4 to 10-in. pipe. The crew is 
working out of Watkins Glenn, New 


York, with J. T. Hahn in charge. 
> Bechtel-Price-Conyes, San Fran- 


cisco, California, are grading and do- 
ing work on the right-of-way of the 
big Arizona to California 34-in. line. 
This job for the Pacific Gas and Elec- 
tric Company begins at Topock, Ari- 
zona, and will be laid to Milpitas, Cali- 
fornia, a distance of approximately 
506 miles. 


> Alex Robertson Company has 
begun work on another link in the 
large diameter loop that eventually 
will transport Texas gas clear around 
the densely populated area of metro- 
politan Los Angeles, tieing-in with 
the 30-in. feeder line run to Pasadena 
last year. 


The new pipe line, 30 in. in diam, 
will connect with the Texas line at 
Rivera and will run westerly to the 
vicinity of 104th and Crenshaw, where 
it will be tied-in with distribution 
systems supplying homes and large 
industrial centers in southwestern 
Los Angeles and environs. Total 
length of 30-in. pipe to be installed 
will be approximately 15 miles. 


The contract with the Robertson 
Company calls also for the installa- 
tion of an additional 614 miles of 
30-in. pipe, connecting with the Pasa- 
dena 30-in. in the vicinity of Rose- 
mead and Garvey and running to 4 
point a mile west of the town of Pu- 
ente. Immediate purpose of this pipe 
line is to feed Texas gas-into the sys- 
tem of the San Gabriel Valley Divi- 
sion of Southern Counties Gas Com- 
pany. Ultimately it will be extended 
through Chino to be joined to the 
Texas line near March Field, form- 
ing one of the loops necessary to 1- 
crease the daily delivery capacity of 
the Texas line to 405,000,000 cu ft. 
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> Latex Construction Company, 
Houston, Texas, gives a summary of 
the pipe line construction work on 
which it is now engaged as follows: 

For Texas Gas Transmission, 101 
miles of 26-in. gas line from Sharon, 
Louisiana, to the Mississippi River in 
the vicinity of Lake Village, Arkansas. 
Preliminary work started May 1. Pipe 
laying is expected to begin about May 
25. W. H. Hayes is superintendent, 
and M. L. Thompson, assistant super- 
intendent. First headquarters will be 
at Farmerville, Louisiana. 

For The Texas Pipe Line Company 
in the vicinity of Alvin, Texas, 18 
miles of 8-in. and 10-in. lay and ap- 
proximately 46 miles of 8-in. take-up 
and yard reconditioning. E. C. Norris 
is in charge of take-up and lay; Ralph 
Axsom, office; headquarters, Alvin, 
Texas. H. E. Murphy in charge of 
rack; J. J. Nolan, office; headquarters, 
Angleton, Texas. This work is ap- 
proximately 30 per cent completed. 


For Interstate Oil Pipe Line Com- 
pany near La Rose, Louisiana, 12 
miles of 8-in. crude oil line. W. A. 
Briley is superintendent, and C. V. 
Oliver is in charge of the office. Head- 
quarters are at Lockport, Louisiana. 

Three miles of 4-in. crude oil line 


- off-shore in the Gulf of Mexico below 


Leesville, Louisiana, for The Califor- 
nia Company. J. A. Cantrell is super- 
intendent and J. B. Stoddard in charge 
of the office. Headquarters are at Lees- 
ville, Louisiana. 


F. A. Silar is in charge of both the 
Interstate and California company 
jobs. 

Four crude oil booster pumping sta- 
tions for The Texas Pipe Line Com- 
pany at Lindsay, Oklahoma, Haskell, 
Texas, Colorado City, Texas, and 
Odessa, Texas. J. B. Latham is super- 
intendent over all this work; W. E. 
Bayles, office. 
> Midwestern Constructors, Inc., 
Tulsa, Oklahoma, began construction 
the first of this month on 80 miles of 
26-in. for Tennessee Gas Transmis- 
sion Corporation, in Jefferson County, 
Indiana, and Warren County, Ohio. 
R..C. Stanley is the superintendent in 
charge. Work is nearing completion 
on Shell Pipe Line Corporation’s 
Ozark Pipe Line System. This consists 
of 79 miles between Cushing and Chel- 
sea, Oklahoma. M. T. (Bill) Wilhite 
is in charge and the field office is at 
Skiatook. Also for Shell additional 
Piping is being installed at the Cush- 
ing tank farm, the work being in 
charge of Earl S. Powell. Additional 

acilities are being constructed to the 
gasoline and dehydration plant at 

ritch, Texas, for Texoma Natural 
Gas Pipeline Company. J. A. Bard is 
the superintendent. 
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Strength here, where F. ~ header weld. The skirt. -spanj, 
strength is needed. © ; , always fits snugly. No re- .* 9%, 
ser & a °°? forming on the job. _ 


"om S No surplus metal here. 
BYou save welding time — 
and materials. 





WRITE FOR BULLETIN 


STEEL FORGINGS, INC. 


P.O. BOX 216 + 50 FANNIN STREET > SHREVEPORT, LA. 











PIPE LINE TAPS MADE EASIER 
...» SAFER With HILLCO 
Model 600 TAPPING MACHINE’ 


FEATURES— 
2,000 p.s.i. test pressure. 
Maximum tap: 6” standard (8” special). 
Power: air motor or manual—dual cranks (1). 
Flanged (or threaded) Tapping Nipple (2) welded to pipe line. 
Automatic feed (3) protects shell cutters (4). Pilot Drill (4) holds 


“coupon” in shell cutter. Nipple Plug (5) permits removal of tapping 
valves...an exclusive feature. 


FOR COMPLETE 
INFORMATION WRITE... 





7 D. Wilkamson, lnc. 
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1000-Mile Crude Oil 
Line Texas to Ohio 


Organization of Mid-Valley Pipe- 
line Company, an Ohio corporation, 
to construct and operate a 1000-mile 
crude oil pipe line from Texas to Ohio 
is announced by William C. Kinsolv- 
ing, president of the newly formed 
corporation. The proposed pipe line, 
which will cost approximately $56,- 
(000,000, will be operated as an inter- 
state common carrier and will be one 
of the largest crude lines in the coun- 
try. It will originate in the neighbor- 
hood of Longview, Texas, and will be 
laid in a northeasterly direction to 
Lima, Ohio, passing near Cincinnati. 


Initial subscriptions, in equal parts, 
to the capital stock of the new pipe 
line company have been made by The 
Standard Oil Company (Ohio) and 
Sun Oil Company, it was announced 
by their presidents, W. T. Holliday 
and Robert G. Dunlop. 


Both oil companies operate refin- 
eries in Ohio and expect to tender 
crude oil to the proposed carrier from 
production fields in Texas, Arkansas, 
Louisiana, and Mississippi. Sohio has 
refineries at Toledo, Lima, and Cleve- 
land, Ohio, and at Latonia, Kentucky, 
across the Ohio River from Cincin- 
nati. Sun Oil’s Ohio refinery is at 
Toledo. Crude oil for the refineries in 
northern Ohio will be carried from 
the Lima terminus of the new line 
over the Buckeye Pipe Line system. 


For most of the distance the line 
will be 22 in. in diam. Its full capac- 
ity to Cincinnati will be about 150.- 
000 bbl a day, with a capacity of 
140,000 bbl a day at the Lima termi- 
nus. The project includes construction 
of seven main pumping stations, two 
spur-line pumping stations, and four 
oil terminals, as well as the laying of 
1000 miles of pipe, including crossing 
of the Mississippi and Ohio rivers. 
Completion of the undertaking is 
scheduled for early 1951. 


In addition to Kinsolving, officers 
of the new company are: S. H. Elliott, 
executive vice president; E. F. Mor- 
rill and Birney K. Morse, vice presi- 
dents; John Blair Moffett, secretary, 
and A. E. Wolf, treasurer. Members 
of the board of directors are Kinsolv- 
ing, Moffett, Morse, Elliott, Wolf, and 


M. E. Newcomer. 
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Arkansas-Louisiana Gas 
Proposes Laying 163 Miles 


Arkansas Louisiana Gas Company, 
Shreveport, Louisiana, has asked the 
Federal Power Commission to author- 
ize the construction of additional nat- 
ural gas facilities, including approxi- 
mately 163 miles of 20-in. pipe line 
in Texas, Arkansas, and Louisiana. 
Estimated cost of the project is $8,- 
000,000. 

The company proposes to build a 
72-mile line with a capacity of 200,- 
000,000 cu ft a day extending from 
Waskom field, Harrison County, in 
northeastern Texas to Columbia 
County, Arkansas, and approximately 
90.8 miles of line between Columbia 
County and Perla, Arkansas. The lat- 
ter line would have a daily delivery 
capacity of 140,000,000 cu ft, the ap- 
plication said. 


The company said the project also 
would include submarine crossings of 
the Little Missouri, Ouachita, and Red 
rivers, and three bayous; areial cross- 
ings of two creeks and a canal, -and 
pipe necessary for connections of the 
proposed facilities with the company’s 
existing lines. 


Contracts Let ° 


Contracts have been awarded by 
The Texas Pipe Line Company for the 
construction of approximately 47 
miles of pipe lines in south Texas and 
for taking up and reconditioning 60 
miles of lines, it was announced by 
R. B. McLaughlin, president of the 
company. 

Latex Construction Company of 
Houston was given the job of con- 
structing 16.25 miles of 65£-in. pipe 
line from Manvel station to the Choc- 
olate Bayou oil field and 2.6 miles of 
gathering lines in the field. Latex also 
will take up and recondition 44.5 
miles of 85-in. line between Blue 
Lake Junction, Brazoria County, and 
the Houston ship channel and two 
miles of gathering lines in Manvel 


field. 


Approximately 15 miles of pipe 
line between Withers station and Pic- 
kett Ridge, Kubela, and Lakeview 
fields, Wharton County, will be con- 
structed for The Texas Pipe Line 
Company by Associated Contractors 
and Engineers, Inc., Houston. Of the 
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total mileage, 11.93 miles will he a 
1034-in. line. 

Sheppard-Geiger Construction 
Company of Corpus Christi, Texas, 
was awarded a contract to construct 
13.5 miles af 65¢-in. pipe line between 
Markham station and Blessing Junc- 
tion, Matagorda County. The com- 
pany also will take up 13.5 miles of 
4ly-in. line between the same two 
points and recondition the pipe. 


Approves Line Purchase 


The Federal Power Commission has 
authorized Wisconsin Southern Gas 
Company, of Burlington, Wisconsin, 
to acquire from Wisconsin Gas and 
Electric Company a 25-mile pipe line 
running from Pleasant Prairie to 
Genoa City, Wisconsin. 


The commission also authorized 
Wisconsin Southern to build a 1.65- 
mile connecting line from the Genoa 
City line to the transmission facilities 
of Natural Gas Pipeline Company of 
America, 


The purchase price of the 4-in. 
Genoa City line is $180,000 plus the 
cost of additions made since Decem- 
ber 1, 1946. Estimated cost of con- 
structing the connecting 6-in. line is 
$29,994, Estimated cost of facilities 
to be constructed by Natural Gas 
Pipeline Company of America is 
$20,000. 


More Line Pipe Is 
Approved for Tapline 


The U. S. Department of Com- 
merce has approved another license 
to Trans-Arabian Pipe Line Company 
for export of 35,000 tons of 30-in. 
welded line pipe. This brings the total 
volume of pipe authorized for Tap- 
line to 114,000 tons. The line, which 
will extend 1067 miles across the 
Arabian peninsula, is expected to re- 
quire a total of 260,000 tons of steel. 


Ozark System Progress 


Shell Pipe Line Corporation plans 
to have oil into' Wood River, Illinois, 
through its Ozark Pipe Line System 
by June 16 if everything goes as sched- 
uled, according to H. H. Anderson, 
vice president and general manager. 
Spring ‘weather has accelerated con- 
struction work. This line extends from 


Cushing, Oklahoma, to Wood River. 
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Piedmont Natural Files 


An Amended Application 


Piedmont Natural Gas Corporation. 
of Spartanburg, South Carolina, has 
filed an amended application with the 
Federal Power Commission request- 
ing authorization to construct a pipe- 
line system originating in the upper 
Gulf Coast gas fields of Texas and 
Louisiana and extending eastward 
through Louisiana, Mississippi, Ala- 
bama, Georgia, South Carolina, North 
Carolina, and terminating in Vir- 
ginia. 

The project as now proposed would 
consist of a pipe line approximately 
1290 miles in length and nine com- 
pressor stations having a total horse- 
power of 48,000. The line would have 
a daily delivery capacity of 275,000.- 
000 cu ft of gas, the company said. 

In its original application filed with 
FPC last August, Piedmont proposed 
to construct a 990-mile line extending 
from the Gulf Coast fields to the vicin- 
ity of Danville, Virginia. The amended 
application sets forth plans for ex- 
tending the line into southeastern Vir- 
ginia to a point where two pipe lines 
would diverge, with one extending 
north to Richmond and the other 
south to Norfolk. Total estimated 
cost of the project is $97,380,000. 


GENERAL 


PIPE LINE 
CONTRACTORS 


Personal Supervision on 
Construction of Your 


Pipe Lines * Water Lines 
Sewer Lines * Excavations 
Salt Water Disposals 


TROJAN 


CONSTRUCTION CO. 


INCORPORATED 
OKLAHOMA CITY, OKLA. 
BOX 4427 + PHONE 2-7696 

2» WAREHOUSE PHONE 6-1430 
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Seeks Line Permit 

The City of Indianapolis, Indiana, 
has asked the Federal Power Com- 
mission to authorize the construction 
and operation of a 55-mile, 16-in. 
natural gas pipe line extending from 
Texas Eastern Transmission Corpora- 
tion’s line in Indiana to the city’s 
plant in Indianapolis. Estimated cost 
of the project is $2,400,000. 


Expansion in Colorado 

Colorado Interstate Gas Company, 
of Colorado Springs, Colorado, has 
asked the Federal Power Commission 
to authorize construction of additional 
facilities designed to increase capac- 
ity of the company’s natural gas trans- 
mission system by 62,000,000 cu ft 
per day. 

The company’s proposal involves an 
an increase in the present 264,000,000 
cu-ft-daily system capacity of its pipe 
lines running from the Texas Pan- 
handle and the Hugoton Field in Kan- 
sas to Denver, Colorado. Plans cali 
for construction of 38 miles of 20-in. 
main line loop on the Hugoton line in 
the vicinity of Denver; installation of 
three new 1200-hp compressor units 
at the Lakin station at the Hugoton 
Field; and construction of a new com- 
pressor station, which would contain 
seven 1200-hp compressors, on the 
Hugoton line, in Cheyenne County, 
Colorado. 

The company said it will have ade- 
quate cash to finance the project. 


which would be built at an estimated 
cost of $4,328,930. 


El Paso Natural Amends Plan 

A proposal to serve natural gas to 
six northern Arizona communities 
has been submitted to the Federal 
Power Commission by El Paso Nat- 
ural Gas Company in an amended ap- 
plication requesting FPC authoriza- 
tion to construct a 451-mile pipe line 
extending from northwestern New 
Mexico to a point near the Arizona- 
California border. 

In addition to the 451-mile line, the 
project as now proposed would con- 
sist of approximately 95.5 miles of 
feeder line; two compressor stations 
with a total horsepower of 7640; a 
gasoline extraction plant and gas de- 
hydration plant, and six branch lines. 
with a total mileage of about 174.7, 
extending from the main 451-mile 
line to the Arizona communities that 
the company proposes to serve. Esti- 
mated cost of the facilities is $32.- 
000,000. 

Construction of the 451-mile line 
originally was proposed by San Juan 
Pipe Line Company, an affiliate of El 
Paso. Last month, however, El Paso 
filed its first application proposing the 
facilities as a part of its own system. 
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ENGINEERING 
SURVEYS 


We are experienced pipeline survey- 
ors, now working for major companies 
in the Gulf Coast. 

Let us consult with you on your sur- 
veying problems. 





JEFF W. STRAMLER 
BILL MILLER 
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Transportation | Fi 


Chris Hansen of Cooper-Bessemer Corpora- 
tion, left, discusses blue prints with Harvey 
King, Lone Star Gas Company compressor : 
plant superintendent at Ranger, who has ers 
direct charge of installing compressor units 
at five new stations at Shamrock, Texas. 


largest 





h creek crossing was made by H. C. Price Company near Birming- 
\labama, for Southern Natural Gas Company. The crossing was 
ked by a 200-ft bluff of solid rock. Equipment had to go around, 
ipe, lower down hill, then go back around and tie-in. 


The banquet at the annual convention of the National Association of Corrosion Engineers held last month 





Pictorial 


The S. S. Pennsylvania, first of The Texas Company’s new 
super tankers, is launched at Quincy, Massachusetts. It is the 
largest merchant vessel ever built at Bethlehem Steel Com- 
pany’ Fore River shipyards. Capacity is 240,000 bbl. 





—Courtesy Lincoln Electric Company 


R. E. Howard, welder for Hood 
Construction Company, welds two 
gates and check valve assembly to the 
Richfield Oil Company’s main pipe 
line from the San Joaquin Valley. 


in Cincinnati, Ohio, was well attended as can be seen here. Speakers and officers are at table in background. 





atti 











Middle East Oil. 
Through Suez Canal 


The growth in importance of the 
Middle East oil fields is well illus- 
trated by the returns of traffic through 
the Suez Canal during 1948, which 
show that the quantity of oil trans- 
ported through the canal last year 
reached the enormous total of 28,930.- 
000 tons, or more than twice as much 
as in the preceding period, and nearly 
six times the amount carried annually 
before the war. The increase in ship- 
ments last year amounted to more than 
15,000,000 tons, and as the output in 
the Persian Gulf countries rose in the 
same period by about 16,500,000 tons, 
the great bulk of the additional pro- 
duction from this area was trans- 
ported to countries west of Suez. 

Crude oil formed well over half the 
total transported in 1948, and the 
proportion is more than three-quar- 
ters if residual fuel oil is included. 
\lthough the bulk of shipments goes 
to Europe and the adjacent parts of 
\frica, U. S. oil imports from the 
Middle East, which began late in 
1947, became increasingly important 
in the course of last year. 


Ashland Terminal at 
Evansville in Operation 


Virtually complete now, the Ash- 
land Oil and Refining Company’s new 
terminal on the Ohio River at Evans- 
ville, Indiana, is going into operation 
handling both crude oil and finished 
petroleum products. 

Having 80,000 bbl of storage capac- 
ity in five tanks, the terminal is now 
receiving several thousand barrels of 
crude oil a day from the fields around 
:vansville for reshipment by barge to 
the company’s Catlettsburg, Ken- 
tucky, refinery, while finished prod- 
ucts for distribution in the Evansville 
area are arriving in large quantities. 

Tank car and truck loading racks 
have been constructed for distribution 
of finished produvis in the Evansville 
area. Nine trucks are used. 

There are three buildings on the 
7/-acre site, including an office build- 
ing with ground dimensions of 28 by 
56 ft, a garage 41 by 56 ft, and a fire 
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pump house, 20 by 32 ft. In the office 
building there is space for the termi- 
nal staff and for sales and distributing 
department representatives, and a 
locker room with showers for truck 
drivers. The garage building has re- 
pair facilities for the terminal’s fleet 
of trucks and cars. 


Further improvements, such as 
landscaping and painting the tanks 
white, will be made this spring. 

The Ashland Oil and Refining Com- 
pany, with home offices at Ashland, 
Kentucky, is also constructing a new 
terminal at Clarksville, Indiana, 
across the river from Louisville, Ken- 
tucky, and has other terminals at Cov- 
ington, Kentucky, opposite Cincin- 
nati; Catlettsburg, Kentucky, Kenova, 
West Virginia, and Floreffe, Pennsyl- 
vania. 


Imperial Alberta New 
Canadian Supertanker 


The towering bulk of the /mperial 
Alberta, Canada’s newest and largest 
oil tanker, slipped smoothly down the 
ways in a perfect launching at Ches- 
ter, Pennsylvania, recently. The 26,- 
000-ton ship was christened by Mrs. 
E. C. Manning, wife of the Premier 
of Alberta. 


The Imperial Alberta is being built 
by the Sun Shipbuilding and Dry 
Dock Company at a cost of about 
$5,250,000. The hull will be outfitted 
immediately and the ship is expected 
to join the Imperial Oil Shipping 
Company, Ltd. fleet late in May. 

The big ship is known as a “super- 
tanker.” She will carry 228,000 bbl, 
or 7,980,000 gal, of oil. ; 

The Imperial Alberta is 628 ft in 
length, 8214 ft beam, and 4214 ft in 
depth. Turbines, developing 12,500 
hp, will give her a speed of 16 knots. 
Modern navigation aids will include 
radar, gyrocompass, direction finder, 
and fathometer. 

The ship will have a crew of 46, 
with Capt. E. F. Sarty, La Have. N. S.., 
in command. 

The new tanker will transport oil 
to Halifax or to Portland, Maine, 
terminal of the Montreal-Portland 
pipe line. 


MARINE 
OPERATIONS 





Gulf Tanker Launched 


The Sparrows Point yard of Beth- 
lehem Steel Corporation’s shipbuild- 
ing division has launched the S. S. 
Burgan for Gulf Oil Corporation, a 
new supertanker having a capacity of 
240,000 bbl of crude oil and a speed 
of 17 knots. The tanker is 624 ft long, 
84 ft wide, and 44 ft deep. Second of 
14 such supertankers under construc- 
tion at the Sparrows Point yard, the 
vessel was christened by Mrs. Sidney 
A. Swensrud, wife of the Gulf presi- 
dent. 


53 New Tankers for 
British Tanker Company 


The British Tanker Company, the 
shippifig organization of the Anglo- 
Iranian Oil Company, has orders out- 
standing in British shipyards that will 
add 53 new tankers to its fleet by 
1951. These new vessels, aggregating 
742,950 dwt, will increase the com- 
pany’s fleet from the present total of 
109 vessels of 1,270,275 dwt to a total 
of 162 vessels of 2,031,225 dwt. 


At the outbreak of war in 1939, the 
British Tanker Company owned 93 
tankers of just under 1,000,000 dwt. 
Losses during the war were severe, 
44 ships, or nearly half of the original 
fleet, being destroyed by enemy action. 
Recovery was remarkable, however. 
and tonnage quickly reached a figure 
exceeding the prewar level. This was 
achieved in October, 1946, when Mrs. 
Winston Churchill christened the 12,- 
412-ton M. V. British Baron at the 
Birkenhead yard of Cammell Laird 
and Company. 

The present figure of 1,270,275 dwt 
includes 46 tankers aded to the fleet 
since the end of the war including 10 
T-2 type tankers purchased from the 
United States. 

During the first nine months of 
1948, the British Tanker Company 
took delivery of five new tankers, 
which are now in service. 

The current building program of 
53 vessels calls for the delivery of 7 
more tankers, aggregating 89,400 dwt. 
by the end of 1948, 15 tankers, aggre- 
gating 191,150 dwt in 1949, and 22 
tankers of 253.900 dwt in 1950. 
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Vari-Pitch Sheaves 
Are Recommended 


Allis-Chalmers is discontinuing its 
adjustable threaded plate sheaves in 
the larger sizes with the recommenda- 
tion that Vari-Pitch sheaves be sub- 
stituted. Reason for the new policy is 
that users have tended to overload the 
larger size adjustable sheaves (6.300 
up to 7.300 in. outside circumference ) 
without properly anchoring the ad- 
justing plates. Consequently, uni- 
formly satisfactory service has not 
been possible. 

Allis-Chalmers engineers recom- 
mend that when the horsepower of an 
adjustable speed drive exceeds 2 or 
3, depending upon the application, a 
stationary control Vari-Pitch sheave 
be used instead. Adjustable sheaves 
up to and including 6.125 in. in out- 
side circumference continue to be 
available. 


Commemorates 20th Year 


Schlumberger has commemorated 
its 20th year of continuous operation 
in South American oilfields. It ran the 
first electrical log ever recorded in 
the Western hemisphere March 5, 
1929, at Cabimas, Venezuela. During 
its 20 years in South América, Schlum- 
berger has added 24 additional offices 
and service points and now has more 
than 70 operating units in the South 
American fields. 

Schlumberger has expanded its for- 


Worth. 


Attending the meeting were, clockwise around the table: 
George A. Donaldson, Jas. P. Bowling, George Stewart, 
Grady Neal, Virgil R. Cloer, Joe La Bate, L. R. Fedrizzi, 






Sales meeting of Rector Well Equipment Company, Inc., 
was held recently at the company’s plant and office in Fort 
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eign operations and service points 
continuously during its 20 years of 
operations and now has service points 
and operating personnel in Venezuela, 
British West Indies, Mexico, Brazil, 
Ecuador, Columbia, Peru, Chile, 
Argentina, British Borneo, Nether- 
lands East Indies, Labanon, Egypt, 
Iraq, Persian Gulf, India, West Pak- 
istan, France, Morocco, Algeria, 
Tunisia, Gabon and Italy. 


New Offices Occupied 


Mid-Continent Supply Company 
has enlarged its offices in the Union 
Bank Building, and has moved from 
the fifth floor to the sixth floor to ac- 
commodate the increased personnel in 
the office. Nick Carter, district man- 
ager, is in charge and is assisted by 
Paul Confer, sales engineer. Mid- 
Continent Supply Company also op- 
erates a diesel shop in Wichita, Kan- 
sas, and a store at Great Bend, Kansas. 
and contemplates a store in Plainville, 
Kansas, and one or two other locations 
in the active areas. 


Treating Station Opened 


A new treating station has been op- 
ened in San Angelo, Texas, by Dowell 
Incorporated, a subsidiary of The 
Dow Chemical Company. Harold D. 
Wehrley, who has been associated 
with Dowell since 1937, has been 
named station manager, and J. R. 
Mowery is service engineer. 








Stentz Company 
Made Representatives 


Stentz Equipment Company has 
been appointed district sales engineers 
in Kansas, Oklahoma, and Texas fer 
the Orchem Pump Division of Orlich 
Brothers Machine Works. 

Orchem has manufactured pre- 
cision equipment for 35 years. and, 
although it has manufactured chemi- 
cal proportioning pumps for some 
time, only recently have these units 
been marketed under its own trade. 
name. 

Stentz Equipment Company was 
organized early in 1946 as a specialty 
engineering sales organization. S. L. 
(Sturge) Stentz, the founder, after 
graduation from Carnegie Institute of 
Technology, spent 12 years in engi- 
neering sales work here in the Mid- 
West prior to entering military serv- 
ice with the air forces. 


ACF Sets Record 


Improved and accelerated produc- 
tion methods and continuous modern- 
ization of plants are producing gains. 
American Car and Foundry Company 
has announced. During.the month of 
March, 1949, ACF produced 3133 
railroad cars, an all-time high for any 
single railroad equipment manufac- 
turer since the year 1930. Of the total. 
2995 units were domestic freight cars. 
85 were for export purposes, and 53 
passenger cars for domestic service. 


George E. Milligan, Catherine Mitchell, W. P. Knight, R. V. 
Evridge, C. L. Cron, Jerry L. Pinkard, J. R. Richardson, L. L. 
Rector, Charles W. Zartman, W. M. Counts, Harvey Petross, 
George De Arman, D. C. Walker, M. T. Harrell, Grace Lamm, 
M, C. Davis, Carmen Hammons, Joyce Thomas, C. Marshall 
Kestler, Don C. Davis, and W. F. Ware. 
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Now all your departments can handle their copying jobs with a single 
versatile machine: the Bruning Whiteprinter, Volumatic Model 93. This 
brand new machine at last provides you the necessary volume and 
high speed (up to 105 sq. ft. per minute). At the same time, through 
simpler operations and less wastage, it reduces copying costs. 


The Volumatic produces sharp, highly 
legible copies of engineering drawings, 
documents, or anything that is printed, 
drawn, written, or typed on a translucent 
medium. It copies charts, plats, letters, 
invoices, financial reports—and many 
‘other items. Its operation is so simple 
that a girl can learn to run it in less 
than an hour. 


The Volumatic takes cut sheets or roll 
stock with equal facility. It produces 
sharp BW Prints from post card size up to 
42 inches wide and of unlimited length. 
You can have light, medium, or card- 
weight BW Prints; BW Prints on tinted 
stocks; BW Prints on film or cloth; or BW 
Prints with colored lines. BW Prints are 
delivered front or rear, neatly stacked. 





Other Bruning Products 


you should know about 
Drafting Machines « Sensi- 
tized Papers & Cloth 
Tracing Papers « Erasing 
Machines e Drafting Room 
Furniture e Slide Rules 
Surveying Instruments 


and many others. 


Sead today for full information. Let us send you a file of literature 


describing the new BW Volumatic Model 93 and other Bruning Whiteprinters, 
and the BW Mediums you can use with them. See for yourself the extreme 
versatility, economy, and speed of these machines. There is no obligation. 


Charles Bruning Company, Inc. 


4712-42 Montrose Avenue, Chicago 41, Ill. 


New York * Newark © Boston « Pittsburgh * Chicago « Detroit * Cleveland * St. Louis 
Milwaukee ¢ Kansas City, Mo. © Houston 
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CHECK THESE BW ADVANTAGES 


No vents or exhaust fans: 
The Bruning Model 93 is 
completely odorless . . . can 
be used anywhere in the 
office without the slightest 
offense. 


No plumbing connections: 
There are no pipes to con- 
nect, no water to eel or 
drain away. The Model 93 
is mounted on casters, is 
moved where needed. 


Built-in transformer: Pro- 
tects you against volt- 
age fluctuations common to 
na lines. Assures longer 
lamp life, more uniform 
prints, savings on materials. 


Uniform developing: Both 


sides of the print receive a 
thin, measured film of BW 
Developer solution at once. 
Assures flat prints, never 
under- or over-developed. 








¢ Los Angeles ¢ San Francisco 











¢ Seattle 


. 











New Shop Established 


Establishment of a shop with com- 
plete production facilities for the 
manufacture of heat transfer equip- 
ment has been announced by the Ves- 
sel division of the A. O. Smith Cor- 
poration. 

The division also announced the 
appointment of P. A. Thompson as 


P. A. Thompson 


product supervisor for heat transfer 
equipment. Mr. Thompson has been 
in the heat transfer and petroleum 
industries for 25 years. 

Thompson is supported by a com- 
petent staff of engineers. The A. 0. 
Smith district offices, located in the 
principal cities, are being staffed to 
handle inquiries and sales of all heat 
transfer equipment. 


Research Unit 
Holds Opening 


Industry must plan for voluntary 
decentralization of its key production 
units, according to Paul V. Galvin, 
president of Motorola, Inc., Chicago, 
Illinois, who announced the opening 
of his company’s new research labora- 
tory in Phoenix, Arizona. The labo- 
ratory will be devoted exclusively to 
electronic research in military fields, 
and will be under the direction of 
Daniel E. Noble, Director of Research 
and vice president in charge of com- 
munications of the communications 
and electronics division of Motorola. 
Dr, Angus C. Tregidga has been ap- 
pointed chief engineer and general 
manager. 


-’ Engineering Firm Founded 


A new corporation has been formed 
to design electric power plants, ab- 
sorption plants, natural gasoline 
plants, refineries, and hydro-carbon 
chemical plants, under the name 0 
the Wyatt C. Hedrick Eengineering 
Corporation. 

The corporation is made up of a 
president, G. M. McGranahan; vice 
president W. H. Bowen; vice president 
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and treasurer, Wyatt C. Hedrick, and 
secretary, Robert H. Gaddy. 

Hedrick, whose offices are in Hous- 
ton, Fort Worth, and Dallas, has been 
an architect and engineer for the past 
30 years. McGranahan was vice presi- 
dent and general manager of the Mc- 
Carthy Chemical Company and form- 
erly assistant general manager of the 
Dow Chemical Company’s Texas divi- 
sion. Also with several years experi- 
ence behind him, Bowen has been in 
charge of equipment purchasing and 
expediting and construction of proj- 
ects for the Dow Chemical Company 
and the McCarthy Chemical Com- 
pany. 

Headquarters for the firm are at 
5214 San Jacinto. 


Motorola Opens 
Second Region 


To meet the increasing demands in 
the eastern area for communications 
and remote supervisory control equip- 
ment, Motorola, Inc., has opened a 
second region in the New York-New 
England area, it was announced by 
Gene Goebel, sales manager of the 
company’s communications and elec- 
tronics division. 

P. R. Kendall will be regional man- 
ager for Maine, Massachusetts, New 
Hampshire, Vermont, and New York 
state. Lowell E. White has been ap- 
pointed manager of the region con- 
sisting of Rhode Island, Connecticut, 


New Jersey, and metropolitan New 
York City. 


Truck Station Established 


Lane-Wells Company, suppliers of 
technical oilfield services, have an- 
nounced the opening of a new truck 
station in Jacksboro, Texas. R. W. 
Richardson will be the Operator-in- 
Charge. 

Complete facilities for perforating, 
radioactivity well logging, setting of 
packers and drillable bridging plugs 


will be available from this new station. 


Ladish Products 
Made Available 


The Ladish Company, Cudahy, 
Wisconsin, has announced the ap- 
pointment of the Continental Supply 
Company as authorized distributor for 
its line of seamless welding fittings, 
forged steel flanges, and forged steel 
fittings. Complete stock of the entire 
Ladish line will be carried by each 
of the Continental stores throughout 
the Mid-Continent, Gulf Coast, and 
Rocky Mountain areas. Inasmuch as 
there are 70 such stores and offices 
serving these sections, it is anticipated 
that Ladish products will be more 
readily available to the oil and gas 
industries than at any time in the past. 
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MORE 10 IT 


Than Appears 


on the Surface! 





When you see the familiar Lockseam Spiralweld, you know 
the line is Naylor light-weight pipe. You can be sure, too, that 
the line will out-perform ordinary light-weight pipe because 
Naylor’s exclusive structure which makes it easy to recognize 
in the field also makes this pipe stronger and safer in either 
high or low pressure service. Sizes from 4” to 30” in diameter 


with all types of connections. 


NAYLOR PIPE COMPANY Naylor Fee 


1240 East 92nd Street 
Chicago 19, Illinois Mid-Continent Supply Company 
New York Office Ft. Worth, Texas and Branches 
350 Madison Avenue, New York 17, N. Y Exclusive distributors in 
Mid-Continent and Gulf Coast Areas 
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Here’s the Pressure Controller You’ve Been Waiting for... 


The Masoneilan No. 2700 


® Liberal Use of Corrosion Resistant Materials 


@ Easy and Readily Accessible Adjustments 
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These controllers are designed for many industrial 
applications requiring accurate control where more 
expensive instruments are not warranted. 

Applications include, among many others, pump 
governors, steam pressure reducing stations, gas well 
pressure reduction, etc., requiring small to intermediate 
proportional band. 

The case is rugged and suitable for outdoor service; | 
it is so designed that it may be mounted on the valve 
(on integral pad or by means of a U-clamp) or, # the 
occasion arises, it may be removed from the valve and 
mounted on a wall. A flush type case is also | 
available for panel mounting. | 


~~ ) i 
Mason-Neilan Regulator Company 
1187 ADAMS STREET, BOSTON 24,:MASS., U.S.A. 
Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago « St. Louis 
Philadelphia * Houston « Denver + Pittsburgh « Cleveland + Cincinnati * Tulsa « Atlanta 


Los Angeles « San Francisco « Sale Lake City « El Paso + Boise - Albuquerque 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


Republic Offers 
Training Courses 


Republic Flow Meters Company, 
Chicago, Illinois, has completed plans 
for a four-weeks’ course covering the 
theory and practical side of flow meas. 
urement and automatic control. The 
first week of the course will be devoted 
to basic instruction on principles, 
upon which the operation of flow 
meters, pressure and temperature ele- 
ments, regulators, combustion con- 
trols, indicators, recorders, and auto- 
matic control depend. The subsequent 
three weeks will consist of equipment 
lectures, demonstrations, and shop 
practice, dealing with design, as- 
sembly, calibration, adjustment. and 
repair of Republic equipment. 

Republic is also planning two sep- 
arate one-week courses designed pri- 
marily for instrument mechanics. The 
first of these courses will cover the 
assembly, calibration, and adjustment 
of instruments. 

These special short courses in in- 
struments and controls are open to 
experienced engineers, supervisors 
and instrument mechanics employed 
by Republic customers. 


Ductile Iron Developed 


Cooper-Bessemer Corporation. 
heavy duty engine builders, has re- 
vealed that since the first of this year 
it has been licensed to produce mag- 
nesium-treated cast iron—the first 
license granted by the International 
Nickel Company, developers of this 
revolutionary high strength. ductile 
iron. 

“Since magnesium-treated iron of- 
fers at low cost, qualities formerly 
obtainable only in steel,” stated T. E. 
Eagan, Cooper-Bessemer’s chief met- 
allurgist, “it promises to upset long- 
established manufacturing practices 
in some of the country’s major indus- 
tries and will open up broad fields 
new to gray iron foundries.” 

Eagan stated that over 200 diesel 
engine and compressor parts are now 
being studied for possible gains to be 
made by use of the new high-strength 
ductile iron. 


Bridgeport Brass 
Has New Sales Office 


Bridgeport Brass Company has op- 
ened a new sales office in the Thomp- 
son Building, Tulsa, Oklahoma. F’. 5. 
Snedeker, Jr.. of the St. Louis office 
will be in charge. Tulsa will also be 
served by the St. Louis warehouse. 
which carries stocks of condenser and 
heat exchanger tubing. copper water 
tube, brass pipe. and general brass 
and copper mill products for immedi- 
ate deliveries. 
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TRADE PERSUNALS 


> R. E. Valk is the new works man- 
ager of the Toledo plant of The Na- 
tional Supply Company. Valk, who 
has been assistant works manager, 
succeeds L. A. Ringman, resigned. 
Valk became associated with National 





A. B. Steck 


R. E. Valk 


Supply in 1938, following graduation 
from the University of Michigan. 

A. B. Steck has been appointed 
chief store accountant of The National 
Supply Company to succeed E. O. 
Purrett, who retired April 1 after 
39 years service with the company. 

Gordon R. Graham has been ap- 
pointed general auditor of the com- 
pany. He has been identified with 
National Supply since 1945, serving 
as controller of the company’s Spang- 
Chalfant division plant at Etna, Penn- 
sylvania. Succeeding Graham as plant 
controller at Etna is Eugene F. 
Thayer, formerly supervising senior 
accountant of the Pittsburgh office 
staff of National Supply. 


> W. E. “Ed” Larson, sales engi- 
neer, the McCullough Tool Company. 
Los Angeles, California, is making an 
extended tour through the drilling 
and producing areas of Venezuela, in 
conjunction with United Oilwell Serv- 
ice, S. A., which handles McCullough 
equipment in that area. 

Larson, a graduate engineer of the 


University of Southern California, has 
been with McCullough since 1945. He 
will study the application of Mc-Cul- 
lough equipment in the Venezuelan 
fields and introduce several new serv- 
ices that have recently been added. 


> Walter F. Welsh, 57, sales engi- 
neer, Bigelow-Liptak Corporation, 
Detroit, died recently as a result of a 
stroke suffered when returning from 
his vacation in Florida. Welsh was 
one of the original Bigelow-Liptak 
employees and had represented the 
company in the Michigan territory for 
15 years. 


> C. S. Bygate has been appointed 
assistant vice president of Rockwell 
Manufacturing Company’s meter and 





C. S. Bygate 


valve divisions. He attended Franklin 
and Marshall College and was with 
Stone and Webster Engineering Cor- 
poration before joining Rockwell in 
1943. He will make his headquarters 
at the home office in Pittsburgh. 


> Two new appointments on the ad- 
vertising and sales promotion staff of 
International Harvester’s industrial 
power division are W. H. Kuhlman, 
general supervisor of advertising and 
sales promotion, succeeding Donald 


Jones, and J. R. Roberts, supervisor 
of sales promotion, a post formerly 
held by Kuhlman. Jones assumes new 
duties as general supervisor of refrig- 
eration advertising and sales promo- 
tion for TH. 


, Raymond S. Perry, formerly 
president of the Eicor Corporation. 
Chicago, and previously in charge of 





Raymond S. Perry 


sales and engineering of several of 
the country’s large industrial organ- 
izations, has been appointed general 
sales manager, Federal Telephone and 
Radio Corporation, Clifton, New Jer- 
sey, it was announced by Ellery W. 
Stone, president. Perry, a graduate of 
the Massachusetts Institute of Tech- 
nology, will direct all commercial ac- 
tivities of Federal, American manu- 
facturing associate of the International 
Telephone and Telegraph Corpora- 
tion. 


> John B. McElheny has been 
named sales engineer of the McCul- 
lough Tool Company, Los Angeles. 
California, operating out of the Cas- 
per, Wyoming branch. Well known in 
the Rocky Mountain oil fields, he was 
for the past nine years, manager of 
operations for International Cement- 
ers in the Rocky Mountain area. The 
McCullough Casper office, under the 
direction of Dick Mays, is being ex- 
panded to meet the growing needs of 
that area. 





The Martin-Decker Corporation, Long Beach, Cali- 
fornia, recently inaugurated a profit-sharing plan that dis- 
purses 25 per cent of the corporation's 1948 net earnings 
among employes on a formula basis for 1948, depending 
on length of service and salary. One-half of the fund was 
paid on December 24, 1948, and one-half is to be distrib- 
uted June 30, 1949. The profit-sharing plan is one of 
several noteworthy accomplishments since E. L. Decker 
took full control of the business three years ago. 

Another recent achievement was the completion of the 
plant modernization program embodying the latest in 
color treatment, decorative effects, and convenient lay- 
out, which was done by the employes without the help of 
professional service. The wives of the employes were pres- 
ent at the party celebrating the profit-sharing plan. 
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SERIES F pumps — with four- 
port design offering 8 op- 
tional piping arrangements 
—are used with all kinds of 
clean liquids. Standard or 
bronze fitted; packed box or 
mechanical seal. Up to 300 
p.s.i.; 1 to 300 g.p.m. 





SERIES H pumps are used for 
hydraulic mechanisms; other 
places where high pressures 
are required. Packed box or 
mechanical seal. Pressures 
up to 1000 p.s.i. 


, 





SERIES K pumps are used for 
hydraulic service, fuel trans- 
fer, or fuel supply. Roper 
Venturi suction and dis- 
charge principle. Packed 
box or mechanical seal. 150 
p.s.i.; 3 to 50 g.p.m. 


GEO. D. ROPER CORPORATION 
728 Bleckhewk Park Ave., Rockford, Illinois, U. S. A. 





BUILDERS OF PUMPS 


E-6 









Dependable Roper Rotary Pumps are built 
in a wide range of sizes and capacities to 
take care of diversified needs in industry. 
Simple, compact design permits optimum 
performance and smooth, quiet operation 
under sustained pumping runs... maximum 
suction qualities —in all types of liquid 
transfer work — give high volumetric effi- 
ciency with low power requirements. 


Whether you work with thin or thick liquids, 
there is a Roper available to handle virtually 
any clean liquid. Pumps are standard fitted 
and bronze fitted — have capacities from 
34 to 300 g.p.m.— pressures up to 1000 
p-s.i. — speeds up to 1800 r.p.m. — mount- 
ings and drives for every practical need. 


Investigate Roper Pumps and their adapta- 
bility to your installation. This is the quick, 
sure way to solve your pumping problem. 


Write for Descriptive Literature 


SERIES 3600 pumps ase used 
for general purpose work 
handling thin or thick 
liquids. Standard or bronze 
fitted; with or without built-in 
relief valve. 40 to 200 g.p.m. 
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FOR MANUFACTURING, MARINE, PETROLEUM, AND PROCESS INDUSTRIES 





> W. L. Heater is the new general 
sales manager of the Baroid Sales Di- 
vision of National Lead Company. He 
retains his title as assistant to the gen- 
eral manager. He later went to work 
for Baroid in 1934, and held the po- 
sition of Baroid’s Pacific Coast Divi- 
sion manager until November 1, 1946, 
when he was appointed assistant to the 
general manager. 

Edward J. Hagstette, Jr., form- 
erly an assistant to Heater, has been 
appointed manager of the products 
procurement department, having 
charge of the purchase of raw and 
finished materials for resale. He be- 
gan his Baroid career as a field engi- 
neer in the Gulf Coast Division. 

Arthur Langton, newly-appointed 
manager of the advertising depart- 
ment, began his company career in 
1935 as a technical editor with the 
Baroid Sales Division, and has been 
associated with the advertising depart- 
ment ever since. 


> Al Pranger, formerly general sales 
manager for the Guiberson Corpora- 
tion, has joined the International Der- 





Al Pranger 


rick and Equipment Company Tech- 
nical Services Department. He received 
his engineering education in Amster- 
dam, Holland, coming to this country 
upon graduation. He will make his 
headquarters with the IDECO ma- 
chinery and export sales offices in 
Dallas, Texas. 

Dan Duncan has been named ex- 
ecutive engineer for Ideco. He will 
have charge of the coordination of all 
Ideco engineering, and make his head- 
quarters at Beaumont, Texas. 


> R. P. “Salty” Clark, vice presi- 
dent of Lucey Products Corporation, 
has just returned from a business trip 
to Europe. Clark’s trip took him 
to England, Belgium, and Germany. 


> C. S. Quillen has been added to 
the sales engineering staff of Nord- 
strom Valve Division, Rockwell 
Manufacturing. Company. He will 
handle the sale of Nordstrom valves in 
the metropolitan area of New York. 
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> Arnold D. Barnes has been named 
by the Century Geophysical Corpora- 
tion, Tulsa, sales and service engineer 
in the Southwest 
and Gulf Coast di- 
visions. Formerly 
i with geophysical 
division of Mag- 
nolia Petroleum 
Company, Barnes 
has served with 
Century as field co- 
sordinator and 
equipment engi- 
neer and in recent 
Arnold D. Barnes months in the re- 
search and development division. 





> B. T. Brown, secretary of the 
Geolograph Company, Inc., and oil 
operator, Shawnee, Oklahoma, died 
of a heart attack on March 25 in his 
67th year. 


> John W. Copenhaver has joined 
The M. W. Kellogg Company as head 
of one of its research groups in the 
Jersey City, New Jersey, petroleum 
and chemical research laboratory. He 
was formerly with General Aniline 
and Film Corporation at Easton, 
Pennsylvania. 


> J. C. “Mae”? McCormick, district 
engineer with Dowell Inc. in Borger, 
Texas, has been transferred to the 
Tulsa office and promoted to develop- 
ment engineer. He specializes in Elec- 
tric Pilot services; he has been with 


Dowell since May, 1937. 
> Alex P. Smith has been promoted 


from treasurer of the Guiberson Cor- 
poration to executive vice president. 
The post of general sales manager 
went to Harry S. Zane, Jr., nine 





Alex P. Smith 


H. S. Zane, Jr. 


year veteran purchasing manager of 
the Dallas oil-tool manufacturing con- 
cern. According to Allen Guiberson, 
president, the appointments came as 
a result of plans developed for widen- 
ing the extent of company sales. New 

products resulting from long-time re- 
search are being readied for addition 
to the extensive list of oil tools now 
made by the company, he said. 








> Dr. Frank Kogel, specialist on 
deisel and combustion engines, has 
been appointed division chief engineer 
for Oil Well Supply Company’s Witte 
Engine Works Division at Kansas 
City, Missouri. A native of Germany 
and a naturalized American citizen, 
Kogel came to the United States in 
1940. He holds Master and Doctor 
degrees in engineering from Technical 
University, Aachen, Germany. In 
August, 1948, he moved to Oil City, 
Pennsylvania, where he was engaged 
in special engineering assignments 
for “Oilwell” at its Imperial Works 
until his present appointment. 


> D. L. Coleman was named district 
manager of the Detroit district for 
Ampco Metal, Inc. of Milwaukee, 
Wisconsin’s Eastern-Texas division. 
He has been field engineer with the 
company since 1943. He will make his 
headquarters at Houston. 

A new-comer to the Ampco Metal 
Company is Irving S. Levinsen who 
was made manager of the process in- 
dustries. His duties will be to super- 
vise all Ampco operations that pertain 
to the process industries. He is a grad- 
uate of the School of Metallurgical 
Engineering, having attended the Uni- 
versities of Michigan and Illinois. 
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ind Cut Meters 


Vell Water Locating Co. 


LONG BEACH 6, CALIF. 


ENNISCOPE DISTRIBUTORS 


Midcontinent: : 
ALLAN EDWARDS, INC., 
505 McBirney Bidg., Tulsa 

, Okla. 

Gulf Coast: 

R. W. BIER, Commerce 
Bidg., Houston 2, Texas. 

West Texas: 
LEE FLOOD, P. 0. Box 
1801, Midland, Texas 

California: 

Technical Service Co., 2425 
Gundry Ave., Long Beach 
6, Calif. 

Export: 

H. H. HARMAN, 122 East 
42nd St.,New York 17,N. Y. 








> Dr. W. E. Hanford, director of 
petroleum and chemical research of 
the M. W. Kellogg Company, has been 





W. E. Hanford 


elected a vice president of the com- 
pany. Hanford joined Kellogg in 
1946, and was appointed director of 
petroleum and chemical research in 
1948. Other Kellogg officers inckad- 
ing M. W. Kellogg as Board Chair- 
man and H. R. Austin as president 
were re-elected at the annual meeting. 


>» Bob Block has been appointed 
drilling sales representative of the 
Cavins Company. Block brings to the 
company some 20 years drilling ex- 
perience, beginning with The Petro- 


leum Midway in 1921 as a roughneck. 
In 1926 he went to Colombia, South 
America, for the Tropical Oil Com- 
pany, as a driller, and was later trans- 
ferred to Peru and resigned as a 
drilling superintendent in 1947 after 
twenty-one years of service. While 
with International Petroleum Com- 
pany, he worked in Peru and Eucador. 


> Frank A. Weiss has been named 
assistant to the general manager of 
the Hyatt Bearings Division, General 
Motors Corporation, Harrison, New 
Jersey. At the same time, Leo V. Far- 
rell, formerly assistant purchasing 
agent, was promoted to general pur- 
chasing agent, Weiss’ former position. 
Weiss came to Hyatt in 1913 and has 
served for 36 years in the purchasing 
department. 


> Howard Sweet has been promoted 
to manager of the Coastal District of 
the Kobe organization with headquar- 
ters at Ventura, California. He has 
been a district representative in the 
Los Angeles area for the past six 
months. 

Sweet graduated from the Univer- 
sity of Utah in Mechanical Engineer- 
ing in 1935. For the two years prior 
to joining Kobe, 1943 to 1945, he 
was a sales engineer for Lane Wells 
in the San Joaquin Valley. 
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DUTY 





(oe Increase in HP, 


% Decrease in weight 


That's the 7Zece MODEL AEN 


\ WISCONSIN 
: 4-Coced ENGINE! 


Replacing the universally popular Wisconsin 
Model AEH Air-Cooled Engine, the new Model 


AEN turns up 7.5 H.P. at 3,000 R.P.M. as against 





MILWAUKEE 14, 
World slorgest Builders of Heavy-Duty Air-Cooled 


6.1 H.P. at 3,200 R.P.M. delivered by the engine it replaces. Weight: 110 
lbs., as against 130 Ibs. for the AEH. 

All this has been accomplished without sacrificing heavy-duty crankshaft 
capacity or any of the traditional Wisconsin features such as: Tapered roller 
bearings at both ends of the drop-forged crankshaft; oil pump and spray 
lubrication; weather-sealed high tension outside magneto with impulse 
coupling for quick starting and dependable ignition in any climate, in any 
weather; flywheel-fan air-cooling — extremely efficient at all temperatures 
from sub-zero to 140°F. 

The Model AEN represents a major achievement in the design and con- 
struction of a light weight heavy-duty power unit for all-purpose power 
applications. Write for Bulletin $-109. 

The Wisconsin line includes 4-cycle single cylinder, 2- and 4-cylinder 
models in a complete power range from 2 to 30 H.P. 





WISCONSIN MOTOR 


Corporation 


WRITE TO HARLEY SALES CO. 


510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 


WISCONSIN 
Engines and all types of utility units. 


Engines 
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> Edward W. Butler has been 
named to the position of director of 


the Radio Division, Federal Tele. 





Edward W. Butler 


phone and Radio Corporation, Clif- 
ton, New Jersey. He resigned as 
general manager of the Electronics 
Division, Sylvania Electric Products, 
Inc., to assume his new duties with 
Federal, American manufacturing as- 
sociate of the International Telephone 
and Telegraph Corporation. 


> John H. Vohr, assistant general 
superintendent of the South Chicago 
plant of Carnegie-Illinois Steel Cor- 
poration was promoted to the general 
superintendency of the company’s 
Gary Steel works. Vohr succeeds 
Stephen M. Jenks, who was made 
district manager of operations of ihe 
U. S. Steel subsidiary company in 
Chicago. Edwin H. Gott, assistant 
general superintendent of the Gary 
plant, will be transferred to South 
Chicago to succeed Vohr. 


> Paul M. Myers has been appointed 
general sales manager of the Sun En- 
gineering Company of Oklahoma City, 
according to Lloyd Hopeman, presi- 
dent. Myers has spent most of his time 
the last sixteen years working for vari- 
ous supply companies. As general 
sales manager of the Sun Engineering 
Company, Myers will place emphasis 
on their two leading products: Sun 
Dual-Flow Oil Filters and Sun Diesel 
Fuel Filters. 


> R. D. Cloninger has been ap- 
pointed field representative of Foster 
Cathead Company. In this capacity he 
will specialize in service of Foster 
spinning and breakout catheads for 
the Gulf Coast. Cloninger will have 
headquarters in Lafayette, Louisiana. 


> R. C. Schmidt has recently been 
transferred from the Reed Roller Bit 
Company’s West Texas division at 
Midland to Tulsa, Oklahoma, to head 
the Tulsa sales office. Schmidt replaces 
C. A. Nabors, who resigned from the 
company March 15, for employment 
with the Parker Drilling Company. 
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SELF-CONTAINED NAPHTHA POLYFORMING CORRELATION 





>» Summary. Self-contained naphtha polyforming 


differs from thermal reforming since the C,’s and C,’s 
made from naphtha are recycled with naphtha. Self- 
contained naphtha polyforming using a commercial 
recycle ratio of 1:1, mostly propane, produces more 
gasoline of a better octane number than does thermal 
reforming of naphthas at the same pressure and at the 
same severity of cracking. Gasoline yields from self- 
contained naphtha polyforming are substantially inde- 
pendent of pressure but the octane number improve- 
ments vary directly with pressure. Reducing the recycle 
of the C,’s and C,,’s formed from the naphtha gives gaso- 
line yields intermediate between self-contained naphtha 
polyforming and thermal reforming. Octane number 
improvements and the corresponding severities are 
greater for self-contained naphtha polyforming than for 
thermal reforming. The sensitivity (clear Research 
octane number minus clear ASTM octane number) of 
polyform gasoline is greater than that of gasoline from 


thermal reforming. 
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FIG. 1. Phillips polyforming process. 


> Basis for correlation. The basis 
chosen for correlating the gasoline 
yields and octane number improve- 
ments in self-contained naphtha poly- 
forming was the weight per cent of 
the naphtha charge converted to 
ethane and lighter, hereinafter re- 
ferred to as the severity factor. Gaso- 
line yields and octane number 
improvements obtained from the 
thermal reforming of naphthas were 
also correlated on this same basis for 
comparison. 

Data used in the thermal reforming 
correlation include a large number of 
straight run naphthas from widely dif- 
ferent sources. The yield of butane- 
free, 400°F. endpoint gasoline, in 
liquid volume per cent of naphtha 
charge, (hereinafter referred to as the 
gasoline yield) is essentially a straight 
line function of severity factor, de- 
pending on pressure. See Fig. 2. 

By definition, self-contained naph- 
tha polyforming consists of high pres- 
sure thermal treatment in which the 


propane, propylene, butanes and buty- 
lenes are recycled in the same coil as 
the naphtha. Since propane and propy- 
lene react in the coil and are not efilu- 
ent products, one way of measuring 
the degree of reaction is by the ethane 
and lighter produced. Since the data 
discussed above showed that the yield 
of gasoline is a function of the yield 
of ethane and lighter products (se- 
verity factor), for thermal reforming, 
yields of gasoline from naphtha poly- 
forming at the same pressure may be 
expected to correlate against severity 
factor, although the gasoline yields 
will be greater than those from thermal 
reforming by an amount equal to the 
gasoline formed from polymerization 
and alkylation of the recycled gases. 

The thermal naphtha reforming cor- 
relation referred to above also shows 


that the amount of C,’s and C,’s made 


from the naphtha increases with the 
depth of reforming. 

If it is assumed that the magnitude 
of cracking, polymerization, and alky- 





6 8 10 12 


FIG. 2. Thermal reforming results on new 


correlation basis. 


lation of the recycled gases with the 
compounds formed from the naphtha 
also increases with depth of cracking, 
then the volumetric yields of debu- 
tanized gasoline from naphtha poly- 
forming will fall on a line diverging 
from and above the line obtained when 
gasoline yields from thermal reform- 
ing are plotted against severity factor. 

Similarly Fig. 2 shows that, up to 
1000 psig, octane number improve- 
ment in thermal naphtha reforming is 
a function of pressure and charge 
octane number when plotted against 
depth of cracking measured as ethane 
and lighter in weight per cent of naph- 
tha charge (severity factor) ‘ 

The accuracy of the correlation is 
such that the gasoline yields can be 
estimated to +3 liquid volume per 
cent of naphtha charge. Octane num- 
ber improvements can be predicted to 
+2.0 octane numbers. 





Taken from the exclusive article of the same 
title, by W. A. Goldtrap and E. L. Jones, pub- 
lished in The Petroleum Engineer, October, 
1948, pages 269 to 272, inclusive. 
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Barco Flexible Joints provide for expansion and con- 
traction, keep pipes aligned, protect fluid-conveying 
systems throughout transportation and industry 
against interruptions or breakdowns. For over 40 years 


Barco has provided responsive, compensating move- 


ment through every angle. Today, there is a Barco —_ «oe — 
BARCO JOINTS ON A 


MUD PUMP FOR THE OIL FIELDS 


Barco Manufacturing Company, 1825 Winnemac Ave- This is one of the many applications using Barco Flexible 
, Be ai Joints where a flexible conveyor is required for oil, 
nue, Chicago 40, Illinois. In Canada: The Holden Ce. steam, air, gasoline, tar, water and other fluids. You 


will find Barco Joints in oil refineries, steel mills, ship- 


Ltd., Montreal, Canada. yards, working on a wide variety of machines. 


on 


Flexible Joint for every need. For more details, write 


responsive movement 


Not just a swivel joint 
FLEXIBLE Te) | N TS ...but a combination of 
a swivel and ball joint 
J 2 2 with retary motion and 
: $ ; 
sg 1 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 


( through every angle. , 


“MOVE IN DIRECTION” 
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> Relationship of gasoline yield 
to severity factor. The yield of bu- 
tane-free 400 F endpoint gasoline in 
self-contained polyforming is a func- 
tion of the severity factor and is sub- 
stantially independent of the pres- 
sure. This relationship is shown in 


the yields of debutanized, 400 EP gas- 
oline obtained from self-contained 
naphtha polyforming and thermal 
mie may be estimated from Fig. 
3 for an operating pressure of 1000 
psig. As the severity factor increases, 
the difference in yield becomes great- 





SELF-CONTAINED NAPHTHA POLYFORMING CORRELATION 








contained naphtha polyforming is 
probably due to the polymerization of 
the larger amounts of gases which are 
produced by the naphtha at the more 
severe operating conditions. 





Taken from the exclusive article of the same 
title, by W. A. Goldtrap and E. L. Jones, pub- 




















































































































: A - “ : age : lished in The Petroleum Engineer, : 
Fig. 3, which gives yields of gasoline er. This incremental yield from self- oun hbuem a 
from self-contained polyforming at 
pressures from 300 psig to 2000 psig. 
Table 1 includes examples of some < 
data from which this figure was GE 
. . oa 
drawn. The polyforming operations Zs 
on the Borger natural gasoline are 3% 
unusual but serve to illustrate the uni- © ¢—t100 
versal nature of the correlation. Lit- a 
° . ate w 
erature data also used in developing ef2l,, 
this figure include naphtha charges br: 
from diverse sources, their character- #2 
ization factors ranging from 11.6 to 6 >—180 
12.4. The ASTM boiling range of the ie 98 
naphthas was from 200 F to 400 F $8 Jo 1> 5 —l90 
i h hth Wy SOO ps 
approximately. All of the naphthas Xe er, SSIs 
had low sulphur contents, less than Ka, Ney 
. / 4 
0.15 weight per cent of total sulphur. at Sar a 
Charge octane numbers varied from 4 %o , 
as 90. Keke teeeie ween tone thee ETHANE AND LIGHTER, WT. % OF NAPHTHA CHARGE sy 
ee a ‘ ) 2 4 6 8 10 i2 14 1G 18 20 
16F. Aniline points varied from 
154 F to 106 F. Gravity ranged from FIG. 3. Correlation of gasoline yields in polyforming 
81 to 46° API. The difference between and thermal reforming. 
TABLE I. Self-contained naphtha polyforming operations in Phillips’ refineries. 
aise cick ck Saseer nana ee auciee 2 3 4 5 6 
NR asa iio calansnae maser aca banka Borger Borger Borger Kansas City Kansas City 
Operating conditions: Natural gasoli > 
Naphtha charge, B/D..................0c0eees0s 4750 4524 4525 2580 2564 
Cs and Cy, poly charge, B/D 4553 4697 4696 2376 2474 
Inlet pressure, psig........ 2275 2275 2350 2800 2800 
TNE... cule wsines.cw.c seca’ sveeeee 1550 1575 1600 1300 1300 
Coll oumtiet temperature, Fo... ccc ccc ssceceess 1005 1017 1038 1063 1063 
i Coil Coil Coil Coil Coil Coil Coil Coil Coil Coil Coil 
Weight per cent of naphtha charge: charge yield charge yield charge yield charge yield charge yield charge yield 
I 5a Scianastndae.cdindinbieesesse 2.4 3.1 2.3 4.9 2.8 . Bf 2.0 7.0 oe 4.3 ee 3.6 
er oda rdewvacesdicees 0:5 0.6 0.9 1.3 0.9 1.5 111 2.1 0.6 1.5 0.5 1.4 
ro, ccs nceshe ebaatitatieas 14.2 17.7 14/5 19.7 16.9 24:3 12.6 24:0 2.8 9.9 4.6 10.5 
ERS ER ES 8.3 9.6 7.6 8.7 7.7 9.1 7.3 9.2 12.3 8.2 12.8 8.8 
De cs canadttciciatiacnaicomseneascs 25.3 28.8 19.5 22.1 22.5 27:0 22.4 27.6 48.1 48.1 50.0 51.0 
rn Naas Seana eaaie 2.2 2.3 2.0 2.1 2.0 2.3 2.3 2°3 0.1 2.6 2 2.5 
I oo ici canst vinkd carves 8.5 8.7 8.2 8.4 7.6 8.5 8.4 8.4 0.3 41 “i 3.2 
sa hstglaracttccuspaatxets 7.1 74 3.3 3.3 2:9 3.0 4.7 4:7 0.5 2.7 0.4 1.9 
a wc cdunsarsakunsacencs 18.6 9.6 11.5 12.1 10.6 12.0 12.1 13.1 2.6 5.3 17 4.5 
MERMNO.............-.5.0000.0<0.... 100.0 87.0. 100.0 84.9 100.0 75.8 100.0 70.0 100.0 78.6 100.0 79.0 
A ae - 2.3 = 2.3 “ 3.7 - 4.5 2.0 a 3.6 
RETR A eee OE 187.1 187.1 169.8 169.8 173.9 173.9 172.9 172.9 167.3 167.3 170.0 170.0 
Ethane and lighter formed, wt. per cent of naphtha 
ely ta erinacinss 4.3 8.2 11.9 17.4 12.3 10.4 
Yield of BF, 400 F. E.P. gasoline in vol. per cent of 
reer ye ere 86.0 83.0 74.4 67.3 75.6 79.3 
Naphtha BF-400EP BF-400EP BF-400EP BF-400EP Naphtha BF-400EP BF-400EP 
Inspection tests: charge _ gasoline gasoline gasoline gasoline charge _— gasoline gasoline 
RN oo ho ack gain kon lak ec wea. nidsa Wwiace 75.8 63.5 
ASTM distillation, IBP., F..............-.-.+-+-+- 102 106 
RENE REER 113 130 
© Ascii TOR ENS 116 148 
Tac cacxss sentanent 120 175 
as 144 238 
90... 230 333 
EP..... 398 398 
Per cent received............... 98.0 98.0 
ASTM octane number -+-0 ce TEL. 54.0 63.8 54.0 68.2 54.0 70.8 54.0 72.0 49.5 70.1 49.5 70.9 
+1 ce TEL. 61.0 69.8 61.2 74.6 61.2 76.9 61.2 77.9 60.8 75.0 60.8 75.8 
+3 cc TEL. 67.8 77.2 67.8 80.9 67.8 82.0 67.8 82.0 70.3 79.5 70.3 80.4 
Research octane number +0 ce TEL... 59.5 67.2 59.5 72.4 59.5 77.8 50.5 79.4 52.0 77.8 52.0 79.9 
SO GE TEES......000.0.... 68.6 76.3 68.6 80.8 68.6 84.4 68.6 86.0 64.0 84.5 64.0 86.3 
wales ame 76.2 83.1 76.2 86.8 76.2 89.8 76.2 91.2 73.7 89.7 73.7 A.3 
Weight per cent sulphur............ccccccsccsceeee 0.0 0.0 0.02 0.0 0.02 0.0: 0.0 0.0 0.02 0.0 0.0 
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TOLEDO THREADERS 


SAVE JOB TIME ON 1’ TO 2° PIPE! 


Toledo No. 1BR Adjustable Ratchet Threader, 1” to 2” Pipe. 


Here are the 1” to 2” tools preferred today by 
thousands of better mechanics . . . genuine 
TOLEDO THREADERS! 

... Loledo 1A Ratchet Threader, the famous 
Toledo Tool that pioneered the easy-threading 
principle. . 

... Loledo 1BR Ratchet Threader, similar to the 
1A...in addition, has pipe holder with broad 
faced chuck jaws easily set by wing-head thumb 
screws ... assures accurate centering and firm grip. 

... Toledo SIMPACT Self-Contained Tool . . . out- 
standing for easy operation...one set of high 
speed steel dies does the work of four ... no loose 
parts... sizes changed instantly. 

Tool up right with TOLEDO—hand tools or 
power equipment—for every pipe fitting require- 
ment! You’ll save time, save labor, cut costs! The 
Toledo ss Threading Machine Co., Toledo, Ohio. 
New York Office, No. 2 Rector Street Building. 


RELY ON THE LEADER 


@T DO 


FOR/PRECISION PIPE TOOLS 











Toledo No. 1A Adjustable Ratchet 
Threader, 1” to 2” Pipe. 


Toledo SIMPACT~—self-contained, 
adjustable threader, 1” to 2” Pipe. 
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equipment 


(1) Microdapter 


Rimat Machine Tool Company, 
Glendale, California, announces an 
improved model of the Microdapter— 
the low-cost attachment for outside 
micrometers that permits taking pre- 
cision internal measurements. The at- 
tachment clamps instantly and se- 
curely to any micrometer frame and 
measurements are read directly on the 
regular thimble with original microm- 
eter accuracy. A pre-set zeroing ad- 
justment matches distance between 
tips with micrometer opening. Once 
set, measurements are duplicated with 
any micrometer. 


(2) Steam Trap 


A new steam trap has been intro- 
duced and major improvements made 
to three other steam traps of the 
Super-Silvertop line manufactured by 


the V. D. Anderson Company, Cleve- pe 


land, Ohio. 

The new steam trap, No. 118, was 
developed as a result of a need for a 
smaller trap at lower first cost for 
small drainage, light condensate load 
jobs. This unit is satisfactory for pres- 
sures up to 150 lb and has a capacity 
rating of 700 lb per hr (continuous 
flow) at 20 lb pressure. 

_No. 118 has the standard construc- 
tion of Super-Silvertop steam traps. 
An inverted bucket type, it is made 
with castings of nickel semisteel, 
bucket and guide tube of copper and 
bronze, and all working parts of heat- 
treated stainless steel. 


Three other traps in the Super-Sil- ~ 


vertop line have been improved re- 
centlv—Nos. 110, 119 and 120. Me- 
chanical improvements have increased 
the capacity of these traps. They now 
have the following capacity ratings of 
lb per hr (continuous flow) at 20 Ib 


pressure: No. 110—300 Ib; No. 119 — 


—980 Ib; No. 120— 1650 Ib. 
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(3) Chlorinator 


Safe, accurate, inexpensive and me- 
chanically simple are some of the fea- 
tures claimed for the new Rato-Chlor 
chlorine dispenser by its manufac- 
turer, Fischer and Porter Company, 
Hatboro, Pennsylvania. 


Based on the modern science of in- 
strumentation, the Rato-Chlor dispen- 
ser is assembled from standard com- 
ponents each of which is particularly 
designed for chlorine service. It is a 
“dry vacuum” chlorine dispenser 
which uses no water seals, bell jars, 
poppets or similar devices that are 
commonly associated with chlorina- 
tors. 


MAY, 1949 
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(4) Tube Expanders 


Airetool Manufacturing Company 
tube expanders are especially effective 
in rolling bi-metal tubes and for use 
in thick tube sheets. 


A feature of these expanders is the 
adjustable ball bearing thrust collar 
and mechanism which eliminates fric- 
tion, resulting in smoother rolling op- 
erations and longer expander life. 

During operation, the adjustable 
ball bearing thrust collar of these ex- 
panders remains stationary against 
the tube and the thrust load is trans- 
mitted to the ball bearings. This also 
eliminates frictional heating and any 
cutting of the tube ends. 
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(5) Hopper, Rocker, Scraper 


For bottom-dump hauling, R. G. 
LeTourneau, Inc., is offering the E-35 
Tournahopper, a 27-yard or 35-ton 
capacity unit which will travel at 
speeds up to 30 mph. It is powered hy 
a 240 hp, 2-wheel prime mover, and 
has multiple-disc 4-wheel air brakes 
which provide 5135 sq in. of braking 
surface. 

The E-40 Tournarocker, a rear 
dump wagon, is also powered by a 
240 hp two-wheel prime mover. It 
has a 41 cu yd capacity and a rear 
dump which is multi-cable controlled 
by an electric motor which tips the 
body beyond vertical position for fast 
dumping. . 

Also taking its place in the Le- 
Tourneau line is the E-25 Carryall 
Scraper, also powered by the 240 hp 
2-wheel prime mever. This Tourna- 
pull-Scraper possesses all the design 
features associated with the new line 
of LeTourneau equipment—fingertip 
electric control, positive power steer, 
Tournamatic differential, more flota- 
tion and sure-footed traction. All three 
are interchangeable with the same 240 
hp two-wheel prime mover. 


(6) Vacuum Shelf Dryers 


Construction changes in Stokes 
vacuum shelf dryers for efficient, high 
speed, low cost drying at absolute 
pressures in the low micron range, are 
announced by the F. J. Stokes Ma- 
chine Company, Philadelphia, Penn- 
sylvania. 

Built of welded steel, rigid tests 
assure vacuum tightness under ex- 
tremely low absolute pressure drying 
procedures. Dryer shelves, with in- 
ternal baffles, are arranged to provide 
uniform heat throughout the entire 
shelf area. The jacketed construction 
of the top surface of the shelf dryer 
prevents condensation of the vapors 
passing toward the vacuum connec- 
tion. The lower section of the vacuum 
shelf dryer is fitted with a drain gutter 
and outlet to permit cleaning of the 
unit without spillage. 


(7) Swing Clutch 


American Hoist and Derrick Com- 
pany has developed an entirely new 
clutch that is now being furnished as 
standard equipment for swinging and 
traveling on “American” locomotive 
cranes. 

Crane operators and users have 
been well pleased with the operation 
of the new clutch in actual service. 
Under high speed operation with a 
clamshell bucket or magnet, or where 
extreme accuracy is required in plac- 
ing heavy loads, the clutch has per- 
formed beyond expectations. 


E-20 


(8) Casing Centralizer 


Centering casing in the open hole 
to provide, as nearly as possible, a 
uniform annulus for complete en- 
casement by the cement slurry is today 
universally recognized as a vital part 
of well completion. The manufacturer 
of ‘the new Baker Model “G” casing 








centralizer claims that its use affords 
the maximum centering force that can 
be applied to the casing during hole 
conditioning and centering opera- 
tions. 

“The outstanding feature of the cas- 
ing centralizer is its ability to exert 
the maximum centering force when 
the casing eventually is landed in the 
open hole. It has the flexibility of a 
long spring type centralizer, but 
possesses the effective centering force 
lacking in other devices of the long 
spring type. It has the stiffness of a 
short spring type centralizer, without 
the expected small range of spring 
action. It has the powerful centering 
force of a deep bowed spring type 
centralizer without its inherent suscep- 
tibility to a permanent set .. . hence, 
the Baker Model ‘G’ casing centralizer 
yields the maximum centering force, 
and the minimum permanent set,” 
states the manufacturer. 


(9) Diesel Engines 


The new supercharged HRS-600 
Cummins diesel engine develops 225 
hp at 1800 rpm, and makes possible 
expansion of Cummins applications 
beyond the limits already covered by 
engines in the Cummins line. 


The HRS-600 has a 514-in. bore 
and 6-in. stroke, with piston displace. 
ment of 743 cubic inches. It employs 
the four-stroke cycle principle of op- 
eration, and the Exclusive Cummins 
fuel distribution and injection system. 


In addition to the basic industrial 
engine shown, Model HRBIS-600, the 
new engine is also available in auto- 
motive, marine and other industrial 
models. As in the case of the Model 
HRB-600, field conversion of Model 
HBS-600 to the new Model HRBS.-600 


can be made by Cummins dealers. 


(10) Automatic Valve 


The W-K-M shut-off valve is a 
double-acting safety valve that auto- 
matically closes against any prede- 
termined high or low pressure. 
Installed on the christmas tree down- 
stream from the choke, it protects the 
flow line and separator against exces- 
sive well pressure, and prevents loss 
of fluid or gas from the well in event 
of line failure, the W-K-M Company 
states. 

Designed especially for installation 
on marine wells where regulations re- 
quire precautions against fluid loss 
and pollution, the valve never exhausts 
supply gas or fluid to atmosphere. In 
event of an oil or flow line break. 
caused by storms, dragging anchors 
of passing ships or other factors, pres- 
sure in the line would drop and the 
valve would automatically shut off 
flow from the well. The W-K-M shut- 
off valve also permits all wes flowing 
into one central point to be shut off 
merely by opening one master control 
valve at the point of separation. 


The W-K-M shut-off valve is avail- 


-able for opening and closing pressures 


ranging from 5 to 3000 psi, to cover 
practically every producing condition. 


(11) Power-Wheelbarrow 


Recent improvements on the Moto- 
Bug, the new power-wheelbarrow in- 
troduced by the Kwik-Mix Company 
of Port Washington, Wisconsin. (a 
subsidiary of the Koehring Com- 
pany), have increased the versatility 
of the machine for handling materials 
of any nature on construction and 10- 
dustrial job application. 

The Moto-Bug can be equipped with 
an optional 4-ft stake platform body 
that is easily interchanged with the 
10-cu ft capacity hopper body. 
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(12) Hose 


A complete new line of barge load- 
ing oil hose to supplement its present 
product in this field, and offering a 
number of outstanding advantages for 
barge and inland waterway loading 
and unloading is announced by The 
B. F. Goodrich Company, Akron, 
Ohio. 

All the new hose, designated as 
Types 725, 525 and 325 are equipped 
with Flexseal ends and split flanges 
and will not be offered in any other 
type assembly. 

Handling of a long section of the 
largest diameters in the new hose by 
two men, and making the couplings 
fast by one man without turning, tug- 
ging or twisting the hose are among 
important advantages. 


(13) Forged Steel Flanges 


Smith Meter Company, has an- 
nounced that effective immediately all 
three of its truck meters will be fur- 
nished with forged steel inlet flanges 
instead of cast iron flanges. Installa- 
tions may now be made with tubing 
welded directly to flanges or with 
screwed pipe at users’ option. Welded 
tubing allows higher speed deliveries 
due to larger interior bores, smoother 
bends, less friction, company officials 
state. 


(14) Lightweight Parts 


Weight reductions of from 614 to 
8 per cent in Cummins diesel engines 
are made possible by a new series of 
lightweight parts announced by the 
Cummins Engine Company, Inc.. 
Columbus, Indiana. 


These weight reductions are par- 
ticularly important to operators of 
Cummins diesels in over-highway 
trucking service and will be applicable 
to any other installations where en- 
gine weight is a factor. Decrease in 
engine weight through use of these 
lightweight parts ranges from 151.4 
lb in Model HRB-600 to 193.8 Ib in 
Model HB-600. 


(15) Pail Crimper 


A machine which automatically 
crimps the cover on grease, paint and 
other viscous liquid containers has 
recently been developed and placed 
on the market by Barrett Manufactur- 
ing Company of Houston, Texas. 
Made fer use on all sizes of pails 
which have a removable top, this 
crimper is designed to handle up to 
720 pails per hr with no manual op- 
eration involved. Used in conjunction 
with the Barrett autematic can filler, 
this machine completely takes over 
) the task of filling, crimping and batch 
stamping of the entire refinery output 
of greases and other viscwous liquids. 
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Fig. 2140 
GLOBE 


125 Ib. S.P. 
200 Ib. W.0.G. 


= 125 lb. S$. P. BRONZE GLOBE, ANGLE and CHECK VALVES 


Built to LUNKENHEIMER 
QUALITY STANDARDS 


ec 


W ant a lower pressure valve to give the same 


dependable, low-cost service you get in higher 
pressure LUNKENHEIMER Valves? 


Here it is— New Fig. 2140 Globe; Fig. 2141 
Angle; Fig. 2142 Lift Check; Fig. 2144 Swing 
Check. - These valves feature Lunkenheimer’s 
traditionally fine design and sturdy construction, 
plus exclusive silicon bronze alloy stems which 
eliminate stem thread failure due to wear. 





Fig. 2142 LIFT CHECK 
125 Ib. S.P. 200 Ib. W.0.G. 


Nowhere in the line is dependability 
: more important than in Check 
Whatever your requirements for lower pressure Valves. These Checks function quick- 


service, you'll find these new valves unequalled —_ it SO 
for dependability and true economy. 


s be 2 Your LUNKENHEIMER 





Ait _DISTRIBUTOR is stocking these new 125 
: p>) (LJ Z\b. S.P. Bronze Valves. Call upon him for 
Mt 2/7] Zyour original equipment, replacement and 


/Zrepair valve requirements. Ask him for 
Circular No. 582 or write direct. 





ESTABLISHED 1862 


THE LUNKENHEIMER &. 


—= QUALITY’ Ss 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13 CHICAGO6 


Fig. 2144 SWING CHECK 
125 Ib. S.P. 200 Ib. W.0.G. 


BOSTON 10 PHILADELPHIA 34 
EXPORT DEPT 318.322 HUDSON ST. NEW YORK 13.N ¥ 
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IN THIS G-R INSTALLATION 


2 Type FST Tubular Residuum Stripping Column Condensers 
Type DLVB Tubular Fractionating Column Vapor Exchanger 

2 Type FST Crude Column Condensers 

3 Twin G-Fin Sections Serving as Gland Seal Gas Oil Coolers 
6 G-Fin Polysections serving as Crude-to-Residuum Exchangers 






























In the illustration on the adjoining page, you 
will find some of the large family of G-R heat 
transfer apparatus. This particular group in- 
cludes finned tube and bare tube units . . . con- 
densers, heat exchangers, and coolers. 





Many additional G-R units, not shown in the 
illustration, and including condensers, heaters, 
coolers, subcoolers, reboilers, and heat ex- 
changers on a great variety of services were also 
furnished for this representative plant. 








Throughout the petroleum industry in the 

United States and abroad, in refineries, natural 

gas and gasoline plants, and in pipe line pump- 

ing stations, G-R heat transfer apparatus has 
fm made records of effectiveness, economy, and 
sm durability on standard and special services. To 
assure best results in your heat transfer opera- 
tions, standardize on G-R apparatus. 





fm THE GRISCOM-RUSSELL CO. 
45 Madison Avenue, New York 17, N. Y. 





Meet thi 


G-R family group of 
|HEAT TRANSFER APPARATUS 














SOME STANDARD DESIGNS OF 
G-R HEAT EXCHANGERS 


G-R Twin G-Fin Section — with finned 
type heat transfer elements that com- 
pensate for the unequal heat transfer 
rates of fluids of high and low heat 
conductivity. 


G-R Tubular Exchanger-with several 
distinctive features that provide most 
effective heat transfer and minimum 
maintenance expense. 





G-R Tubeflo Section—the onl 
of heat transfer apparatus 
tains rated capacity with 
dirty fluids. 
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(16) Air Intake Snubber 


Burgess-Manning Company, Lib- 
ertyville, Illinois, has announced a 
new line of air intake snubbers. They 
are used on all 2- and 4-stroke cycle 
stationary and marine engines (diesel, 
gas, or dual fuel). They are also de- 
signed for the intake of all centrifugal 
and positive displacement compres- 
sors and blowers. Designated as Series 
SDA, these units are available in pipe 
sizes from 1 to 30 inches, inclusive. 

The intake snubbers operate on the 
same principle as the exhaust snub- 
bers; that is, the cause of noise is re- 


moved before the noise can occur. 
Incoming pulses of air are snubbed so 
that the oscillating flow of air, which 





causes “pumping” noise, is smoothed 
to a unidirectional flow. There is no 
appreciable restriction of the intake 
pipe. Vibration and chugging are 
eliminated. No turning of the air in- 
take system is necessary. 








(Ghittons torppanishmen 


American 
Heavy-Duty 


Roller Bearings 


Designed especially for ‘‘tough going,”” AMERICANS have 





what it takes to render smooth, dependable service in heavy 
industrial applications. Strong, precision built, longer last- 
ing, they will minimize your anti-friction bearing problems. 
Our technical staff will assist you in selecting the right 
bearings for your needs. Write. 


AMERICAN 


ROLLER BEARINGS 


AMERICAN 


ROLLER BEARING CO. 


420 Melwood Street 


Pecific Coast Office: 
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Pittsburgh, Pa. 





1718 S. Flower St., Los Angeles, Calif. 





(17) Oilfield Utility Unit 


A new self-contained all electric 
oilfield utility unit that eliminates 
service difficulties common to me- 
chanically driven units has been pro- 
duced by Stewart and Stevenson Sery- 
ices of Houston. 

The unit consists of an engine- 
driven (diesel or gas) 20 kw lighting 
generator, a centrifugal water pump, 
an air compressor and, if desired, an 
electric welder. The 20 kw generator, 
which can be furnished for either a-c 
or d-c, supplies current for the splash- 
proof, ball bearing electric motors 
which drive the accessories. The new 
unit is skid-mounted for portability 
and is covered with light weight sheet 
metal with removable side panels. 

This system provides many advan- 
tages over the conventional mechani- 
cal drive. It eliminates the necessity 
of line shafts, pillow block bearings, 
flexible couplings, and line shaft 
clutches which require frequent lubri- 
cation and alignment. 


(18) Thread Compound 


Complete details and a free sample 
of the new Fel-Pro “Hi-Temp” Thread 
Compound, that is said to prevent 
freezing and galling of metal surfaces 
at temperatures as high as 1800 F, 
are now being offered by the Felt 
Products Manufacturing Company. 
Chicago, Illinois. 

The new C-5 “Hi-Temp” Com- 
pound, according to D. B. Grasett, 
manager of the packing division, was 
developed specifically for high tem- 
perature and pressure applications, 
such as furnace tube heater studs and 
plugs. C-5 is said to minimize shut- 
downs or dismantling time, stop high 
temperature thread galling and costly 
stud breakage. 


(19) Giant Flow Valve 


Camco, Inc., has announced its new 
Type “D” giant flow valve, known as 
the Camco Slugger. This new giant 
flow valve is especially designed for 
wells whose fluid level is so low that it 
is impossible to obtain satisfactory 
efficiency using standard valves, and 
for. wells where high-pressure gas is 
either not available or prohibitively 
expensive. . 

The Camco Type “D” flow valve has 
the same basic construction as Camco 
Type “B” and Type “C” valves except 
that its increased gas bypass except 
allows tremendously increased rate of 
flow into the tubing for a given avail- 
able gas pressure. This large gas by- 
pass assures maximum lifting eff- 
ciency because the port capacity is 
adequate to permit the passage of the 
large volumes of gas necessary to 
maintain sufficient tubing pressure un- 
der load to keep lifting velocities. 
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Pumcup on return stroke of piston is in 
relaxed, normal position. Wear, if 
any, is negligible. Note—clearance 
between Pumcup and cylinder wall 
is exaggerated to better show cup 
action under load (at right). 





PUMP PISTON MOTION 


NEW RETIREMENT PLAN... 


for piston packing 





HAT is the“retirement age” of the piston tards wear. Second, Pumcups are made of a 
packing in your reciprocating pumps, special, Darcova-developed composition, ex- 
or in your air or hydraulic controls? Aday? A _ceptionally wear-resistant and immune to tough 
| week? A month? pressure and temperature conditions. Third, 
: Think what you could save in maintenance Pumcups are precision-built in many different 
expense, in costly shutdowns, with a packing textures, each absolutely uniform. Fourth. de- 
that does a perfect job 5, 10, or even 100 times _ spite wear, high volumetric efficiency is retained 
as long. That’s exactly what Darcova Pumcups for the life of the packing. 
are doing in thousands of installations where So, if you’re not using Darcova Pumcups, 
they have replaced leather crimps, you’re in line for a new piston 
ring packing, metal or plastic rings, packing “retirement plan” —one 
or other ordinary packing. that will save you plenty of time, 
How? First, the drawing above trouble and expense. For a free 
shows how the cup principle, scien- bulletin containing complete 
tifically applied the Darcova way, information, write, or use the 
minimizes friction, equalizes and re- coupon below. 









Darcova Pumcups are made in standard sizes 
from ¥ to 42 inches in diameter, are easily in- 
stalled in any reciprocating pump or air or hy- 
draulic mechanism to replace 
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t ordinary packing. They han- Darlin 
‘ 4 - g Valve & Mfg. Co., Williamsport 2, Pa. 

t git he sagged ‘ Spd 4 a Please send me the free bulletin checked below: 7 
f pressure and tem- —S Darcova Pumcups for reciprocating 
- berature conditions. O No. 4502 Darcova Pumcups for air or hydraulic 
™ q mechanisms. | 
- Name 
S$ 
. THE ORIGINAL COMPOSITION CUP D A R LI N G VA LV E & 

_ praia a mn * 
0 \ 4 mae Yohalthackaatlalsl: mm oy 
| 


WILLIAMSPORT, PA. City —_ 
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(20) Geological Fluoroscope 


A scientific instrument designed 
especially for the petroleum industry 
is the geological fluoroscope manu- 
factured by Arvel Industries. It comes 
in models made for different uses such 
as the battery-operated fluoroscope, 
the combination battery and a-c 
model, and the automobile battery 
combination. There is also one built 
to meet the needs of drilling con- 
tractors. 


(21) Temperature Control 


\ new design of self-operated, rigid 
stem type temperature regulator for 
limiting the flow of cooling water 
through engine and compressor jack- 
ets, hydraulic presses, vapor degreas- 
ers, condensers, etc. to maintain con- 
stant temperature is announced by 
Sarco Company, Inc., New York City. 
The warm water flows, over the bulb 
which is rigidly attached to a valve in 
the cold water supply, piped to the 


bulb location. 


(22) FM Central Station 


A new compact central station unit 
for use in FM radiophone communi- 
cations systems in the 30 to 44 mega- 
cycle and 152 to 162 megacycle bands 
has been announced by the Philco 
Corporation. All the essential equip- 
ment with the exception of the micro- 
phone and antenna system is housed 
in a cabinet, suitable for desk or wall 
mounting, 38 in. high, 25 in. wide and 
1114, in. deep. The equipment chassis 
are mounted on a standard size tele- 
phone relay rack which is hinged at 
the bottom to permit tilting the equip- 
ment forward for easy access to the 
rear of the chassis. 

The front door is provided with a 
lock. A loudspeaker and indicator 
lamps are built-in at the front of the 
cabinet. Either a dynamic or carbon 
microphone may be used. The com- 
pact central station is intended ‘for 
local control only. Other models are 
available for remote control installa- 
tions. 


(23) Adjustable Wrenches 


J. H. Williams and Company an- 
nounces the addition of a new line of 
carbon steel adjustable wrenches that 
are thinner and lighter than conven- 
tional carbon steel adjustable 
wrenches of similar capacity. They 
have thin tapered jaws and possess 
unusual strength and toughness due 
to an exclusive improvement in design 
and materials. Made in 4, 6, 8, 10, 12, 
15, and 18-in. sizes with maximum 
capacities from 14 to 2 1/16 in., they 
are drop-forged from special selected 
steel and accurately heat-treated sor 
uniform, dependable strength. 
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(24) Wire Line Wiper 


A wire line wiper that will effi- 
ciently wipe any size wire line from 
1Z- to 7%-in. has been added to the 
line of Patterson-Ballagh. This wiper 








features easy adjustment to wire line 
diameter, quick drainage of fluid, 
safety linkage that releases when line 
pulls tool out of the hole, and is com- 
pletely spark-proof. 

The spiral or helical wiping ele- 
ment presents a continuous wiping 
edge 15 in. long that conforms to the 
regular lay of the wire line. 


(25) Flow Guide 


A new rate of flow indicator that is 
equally useful for clear and opaque 
streams is offered by Fischer and 
Porter Company, Hatboro, Pennsyl- 
vania. It is an unique adaptation of 
the area principle of flow measure- 
ment. The Magna-Sight flow guide 
uses the company’s standard Bull’s 
Eye body with a fixed diameter orifice 
at its vertical inlet. A tapered plug is 
suspended in the fluid stream within 
the orifice. A permanent magnet im- 


bedded in the tapered plug causes an 
external steel ball to move against a 
calibrated flow scale when increasing 
flow rate causes plug to rise. 


Made in 8 sizes from 34 in. to 4 in. 
(screwed or flanged) standard Magna- 
Sight flow guides measure maximuin 
flow rates of to 3.5 to 250 gpm. Mini- 
mum measureable flow rate for any 
given indicator is 1/10 maximum. 


(27) Air Discharge Models 


Young Radiator Company has just 
announced an important expansion 
in its line of water and oil-cooling 
equipment. Four new economical 
vertical air-discharge models, called 
the “HC” Units, are now available. 
The Units feature horizontal coils 
mounted above the fans (each iwo 
coils requiring one fan) and can be 
used for a combination of services. 


The four new “HC” Units require 
2, 4, 6, and 8 coils, respectively. 
Multiples of the Units can be placed 
side by side, making series installa- 
tion and piping extremely simple. 
Water-cooling capacities for the Units 
range from 300,000 Btu per hour for 
the smallest, to 4,320,000 Btu per hour 
for the largest. Oil-cooling capacities 
range from 99,000 Btu to 1,570,000. 
Horsepower requirements are small, 
ranging from | to 6 hp per fan. 


(28) Corrosion Preventive 


The Tretolite Company announces 
the development and production of a 
solid stick form of its Kontol corro- 
sion preventive. This new product, de- 
signated “Kontol 118 Stick” is in the 
form of a cylinder 114 in. in diam by 
18 in. long. It is available in individ- 
ual disposable tubes packaged 40 io 
the carton. The stick inhibitor is solu- 
ble in hydrocarbon solvents and has 
a melting point of 175 F. 





(26) Varco Buttons 


The New Deal Specialty Company, 
pioneer oil field equipment manufac- 
turers, has recently completed an ex- 
pansion of plant facilities to include 
equipment for installation of Varco 
buttons in New Deal Specialty slips 
for both casing spiders and casing 


elevators. The Varco buttons are 
housed in counterbores in the slip 
body, giving even weight distribution 
and longer life. Buttons are movable 
and easily changed. The New Deal 
plant is also equipped to recondition 
old-type slips for use with Varco 
buttons. 
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(29) V-Belt Drives 

The mechanical goods division, United States Rubber 
Company, has published a 100-page manual to assist en- 
gineers in designing both multiple and light duty V-belt 
drives. 

The manual contains a comprehensive set of drive tables 
for multiple belts; complete sheave data including construc- 
tion, dimensions, and weights; complete fractional horse- 
power drive layouts; comparison tables with information 
on quarter turn drives and hexagon double V-drives. 


(30) Blower 


Roots-Connersville Blower Corporation, Connersville, 
Indiana, has just issued a completely new booklet on Rotary 
Positive Blowers. 

This 20-page bulletin, printed in two colors, discusses 
operating advantages and principles, which are accom- 
panied by several performance curves under various operat- 
ing conditions. 


(31) Lift Truck 


A new catalogue bringing up-to-date the information on 
the Load-Grab, versatile attachment for palletless materials 
handling with Hyster’s 2000 and 4000 lb capacity lift trucks, 
has just been published by the Hyster Company of Portland, 
Oregon, Peoria and Danville, Illinois. 

The eight-page brochure, generously illustrated with both 
model views and operational photographs, describes the 
hydraulically-controlled device which side squeezes bales, 
boxes, bundles, bags, barrels, drums, etc. with just enough 
pressure to lift without pallets. 


(32) Induction Motors 

Elliott Company’s Ridgway, Pennsylvania division (elec- 
tric power department) has just released a bulletin on its 
new two-pole, 250-3500 hp, Fabri-Steel induction motors. 
These motors may be of the drip-proof, splash-proof, en- 
closed—self- or separately-ventilated types. Sleeve bearings 
are ring-oiled for motors 900 hp and smaller, pressure- 
lubricated for motors 1000 hp and larger. Twenty-three 
illustrations and concise wording explain details of con- 
struction, 


(33) Thermocouples and Pyrometers 

A new thermocouple and pyrometer accessories bulletin 
has just been published by The Bristol Company of Water- 
bury, Connecticut. This bulletin, contains 56 pages of de- 
tailed information on thermocouples, protection tubes, and 
other pyrometer accessories. A technical section, described 
as the “Users’ Manual,” contains engineering handbook 
data on such subjects as factors affecting thermocouple life, 
corrosion and poisoning, thermocouple reproducibility, ther- 
mocouple insulation, and the things that every user of pyro- 
meters should know about selecting the right thermocouple 
and protection tube for every application. 


(34) Generators 

A bulletin on high-speed, Fabri-Steel, synchronous gen- 
erators has just been released by the Ridgway, Pennsylvania 
Division of Elliott Company. Packed with many illustra- 
ions and descriptive copy, the 4-page folder concisely tells 
about construction features of this newly designed generator. 
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(35) Crane 


A new catalog devoted to their 25-ton diesel locomotive 
crane is now available from the American Hoist & Derrick 
Company. 

The catalog illustrates the crane in action in magnet, 
bucket, hook and pulpwood work. Many photographs of ihe 
important mechanical features are also included. 


(36) Service From Pumps 


How the selection of materials for the construction of 
pump and pump parts can add to the life of such units is 
told in a new booklet published by The International Nickel 
Company, Inc. 

The booklet, “How to Get Longer Service From Your 
Pumps,” contains 8 illustrated pages in which 4 factors that 
affect pump life and performance are discussed. These are 
corrosion, corrosion-fatigue, erosion and wear. Definite case 
histories are cited in connection with exposure to such de- 
structive influences as sewage, brackish harbor water, sour 
crude petroleum, marine growth, high pressures, and grit 
as well as combinations of these influences. 


(37) Valves 


Manning, Maxwell & Moore, Inc., Watertown, Massachu- 
setts, announces a major and exclusive improvement in the 
seat design of its line of Hancock Series 60 globe and angle 
Weldvalves 2 in. and smaller. 

These valves will be supplied, as standard, with integral 
stellite seats. 

By providing seating surfaces of super-hard stellite, in- 
tegral with the valve body, the need for seat replacement is 
completely eliminated. Leaks between body and seat, un- 
avoidable with screwed-in, spun-in, or rolled-in seat con- 
struction, is no longer possible with the Hancock design. 











“I'll take the 
Welle one 
every time!” 


WYTEFACE “‘A’’ 


Trade Mark 


Steel Tapes for the Oil Industry 





WYTEFACE “A” Steel Tapes 
have raised black graduations 
on a crack-proof white surface. 
Easy to read in any light, from 
any angle. Designed for hard 
service. Resist rust and corro- 
sion. Raised rims and markings 
protect the white background 
from abrasion from rails, pipe, 
rocks, conerete. Made in styles 
especially for Oil Riggers, Oil 
Gaugers and for general meas- 
urements. See your supply 
house, or write for details to 
Keuffel & Esser Co., Hoboken, 
New Jersey. 


KEUFFEL & ESSER CO. 


EST. 1867 
NEW YORK e HOBOKEN, N. J. 


Chicago © Detroit ¢ Los Angeles 
St. Louis © San Francisco ¢ Montreal 











(38) Speeding Oil Field Work 


\ 122-foot rig can be moved at the rate of a mile in 32 
min. without disturbing the crown block, traveling block 
or draw works by mounting it on four pairs of Athey 
tracks and pulling it with a “Caterpillar” Diesel D7 track- 
type tractor. 

This operation and many other oil-field operations that 
involve Diesel power are pictorially described in a recent 
Caterpillar Tractor Company publication, “Speeding Oil 
Field Work.” 


(39) A New Listing of Principal ACCO Products 

\merican Chain & Cable Company, Inc. of Bridgeport, 
Connecticut has just announced the release of a new booklet 
which lists the principal products manufactured by the 
company’s thirteen divisions and seven associate companies. 

\ list of sales offices, an alphabetical products index and 
a summary of each divisional listing are also included in 
this booklet. 





(40) Corrosion Resistant Piping Materials 

Crane Company, Chicago, has released its new 32-page 
circular No. 320, entitled “Corrosion-Resistant Piping Ma- 
terials.” The booklet contains descriptions and information 
on the complete Crane line of valves, fittings, fabricated 
piping, and pipe coils to meet a wide range of corrosive 
conditions. It also contains condensed recommendations, 
description of alloy materials, and corrosion questionnaire. 
lhe booklet can be obtained by writing to the Crane Com- 
pany, 836 S. Michigan Avenue, Chicago 5, Illinois. 


(41) Scientific Equipment 
=. Machlett and Son, New York City, announces a bulletin 
on laboratory apparatus, supplies and chemicals. 





(42) Wire Rope Slings : 


Flat-laced slings were introduced by the Leschen Com- 


-pany early in 1948. A new bulletin contains illustrations of 


many actual installations—in a wide field of operation, and 
of loads in various sizes, shapes, and weights. 

A. Leschen and Sons Rope Company, 5909 Kennerly 
Avenue, St. Louis 12, Missouri, will send copies upon 
request. 


(43) Automatic Filter — 

The Dollinger Corporation has published a bulletin on 
its new Staynew model A-3 automatic filter. The self-clean- 
ing air filter is a development of Dollinger engineers in- 
corporating the advantages of the original Model A design 
with the addition of a number of new features. These result 
in still higher dust removal efficiency, greater dirt handling 
ability, improved air brush conditioning of the curtains, and 
a number of others, which are described in detail in this 
bulletin. This company’s address is 11 Centre Park, Roches- 
ter 3, New York. 


(44) Roofing Sheet 


To help the architect, engineer, and contractor prevent 
roof failures caused by unusual climatic conditions or at- 
mospheric concentrations of smoke, fumes, and other cor- 
rosives, a new publication has been issued by International 
Nickel. The bulletin, “Basic Application Data,” lists sug- 
gested gauges for principal exterior building applications of 
the soft-temper Monel roofing sheet introduced last year. 
These suggestions are based on the records of existing Monel 
installations, veterans of 35 to 40 years service in some of 
the most severe conditions in the country. 

Write to the International Nickel Company, Inc.. 67 Wall 
Street, New York 5. 
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TWECOTONG Electrode Holders 


Four Twecotong models give a range of 
sizes to fit the rod and amperage needed. 
*"Job-Select’’ your holders from the Twe- 
cotong line and increase 
your welding efficiency. 






Twecotong's tough, long lasting 
tip insulators are quickly replace- 
able — no need to throw away 
the holder when welding heat 
and wear finally reduce their 











\ Re efficiency. 
TWECOTONG SINGLE UNIT PRICE LIST 

Model Amp Capacity Rod Sue Price 
- A-38 500 3/8-3/32 6.50 
Write for A-14 300 1/4-1/16 5.00 
Quentity prices. A-316 250 3/16-1/16 4.75 
They save you A-532 200 32-1/16 4.50 
10 fo 27% Prices slightly higher with “SUPER-MEL™ insulation 











Write for Twecolog #7 giving dato and prices on the com- 
plete TWECO line of electrode holders, ground clamps ond 
cable connections for electric welding. 


MANUFACTURERS OF ELECTRODE 
HOLDERS © GROUND CLAMPS 
@ CABLE CONNECTIONS 
FOR ELECTRIC WELDING 


W 600 ct COMPANY 


ENGLISH AT IDA ¢ WICHITA, KANSAS 
SEE YOUR WELDING SUPPLY DISTRIBUTOR 
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STAYNEW PIPE LINE FILTERS 












ELIMINATEZ yo 


‘7, PEPE SCALE. 





Tests prove that Staynew Filters often save their 
entire cost in a few weeks. By preventing the 
passage of foreign matter, they prevent excess 
wear, costly freeze-ups, damage to materials 
and interference with processes. 


Exclusive Double-Action Principle Provides: 
MECHANICAL SEPARATION=Deflector Cup 
drives foreign matter to bottom of container. 


FILTRATION—Air or gas rises thru the orig- 
inal Radial Fin Insert which removes the 
lighter material. 





RS DETAILS ON REQUEST 


‘ 
| - DOLLINGER CORPORATION 


2 CENTRE PK., ROCHESTER 3,N. Y. 
REPRESENTATIVES IN PRINCIPAL CITIES 
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R epublic maintains 50 dependable 
sources of oil industry supply, concen- 
trated in the areas of heaviest activity. 
Republic stores are designed and located 
to minimize customer inventory invest- 
ments, to eliminate customer “dead” 
stocks, to reduce customer losses through 


obsolescence, yet to assure customer re- 


quirements when and where they are 


needed/ 


Republic will continue to expand its 
points of service to the extent of keeping 
pace ... and faith . . . with the needs 
of the industry we have been privileged 


to serve for more than 40 years. 


Republic Supply _f 


COMPANY 


GENERAL OFFICES - - + HOUSTON 1, TEXAS 
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BARCELONA 
Now included in KLM’s 
Great Oil Network... 


* ARUBA 
* CURAC 


* CARACAS 
* MARACAIBO 
* BARCELONA 


AO 








PON waTaenes 






Now Barcelona, Venezuela joins 
the other great Caribbean oil 
centers served by KLM’s famous 
Royal Route from Miami. 


Leave MIAMI any TUESDAY or SATURDAY evening 








Tues., Thurs., Sat., Sun. 
DCc-4 
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at 11:00 P.M. ... lunch in Barcelona the next day! 
Tues., Thurs., Sat. 
CONSTELLATION 
LV 0 sicinals evicted i 
Pilvce PI sicccadlessaceces TABS. occvcccce comece 
|AR... CURACAO....|......... OS RRS 
AR... MARACAIBO..|......... 16:40......06- 
LAR... GARRGAS <<< élecccccces Sern 
1AR... BARCELONA ccleccccccccccceccccccees 


Wed., Sun. 11:30 
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THE WORLD'S FIRST AIRLINE 
TO ACHIEVE ITS 30th ANNIVERSARY 





SEE YOUR LOCAL TRAVEL AGENT or KLM Royal Dutch 
Airlines, 572 Fifth Ave., New York, N. Y. LU 2-4000; 
308 N. E. 1st Street, Miami 3-8455. Other KLM 
offices in Los Angeles, San Francisco, Chicago, Wash- 
ington, Boston and Montreal. 
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> Ira Rinehart’s Production Statistics—Texas 1948, 
Rinehart Oil News Company, Dallas, Texas. Pages, 349. 
Price, $10. 

This publication consists of 350 pages of oil, gas and 
condensate production figures covering every field in the 
State of Texas. Figures are tabulated by fields, by months, 
and at the bottom of the column the cumulative production 
figure for each field is shown, as well as the number of pro- 
ductive wells in each field as of December 1948. Green Di- 
vider sheets separate the book into the 11 producing dis- 
tricts of Texas. 

In the Introductory Section a yearly and cumulative pro- 
duction record for the entire state (both oil and gas) is pre- 
sented, and also a yearly record of wells drilled (oil, gas and 
non-productive) in Texas. 

Five areal maps are presented, showing the location of 
all Texas oil and gas fields; a state map shows the Railroad 
Commission Districts, and counties contained in each dis- 
trict. All figures were furnished by the Railroad Commis- 
sion of Texas. 


> Handbook of Chemistry and Physics, 31st Edition, 
edited by Charles D. Hodgman. The Chemical Rubber 
Company, 2310 Superior Avenue, Cleveland 14, Ohio. 
Pages, 2756. Price, $6.00. 

The 31st Edition of this widely accepted handbook in- 
cludes complete revisions and new material amounting to 
180 pages. A table of isotopic masses has been added, as 
well as a table of wave lengths of the principal lines in the 
emission spectra of the elements. The former table of 
arrangement of electrons in orbits has been replaced by a 
table of electronic configuration of the elements, and the 
mathematical section has been enlarged. 


> Chambers’s Technical Dictionary, edited by C. F. 
Tweney and L. E. C. Hughes. The Macmillan Company, 60 
Fifth Avenue, New York. Pages, 976. Price, $6.50. 

In light of present knowledge and opinion, this 1948 
revised edition defines terms that are of importance in pure 
and applied science, in all branches of engineering and con- 
struction, and in the larger manufacturing industries and 
skilled trades. Although prepared bv specialists partly for 
other specialists, this dictionary will prove beneficial to 
students of the sciences and technically-minded men-in-the- 
street. 


> Geophysical Case Histories, Volume I—1948, 
edited by L. L. Nettleton. The Society of Exploration Geo- 
physicists, Box 1614, Tulsa, Ohahoma. Pages, 671. Price, 
$7 in U. S., $7.50 elsewhere. 

The purpose of this initial compilation of 60 papers by 
61 authors is to provide material by which geophysical 
surveys can be judged from later development and thus aid 
in the interpretation and evaluation of other geophysical 
work. Because of the time lapse between geophysical survey 
and field development, some of the techniques and plans of 
operation described are not modern. 

Twenty papers have been prepared especially for this 
volume, and a number of those previously published have 
been revised to include development since their original 
publication. Arrangement is by geological province, bring- 
ing together cases of similar environment. 
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Producing Alloy 

Studs and Hex Nuts 

to the specification of 

the Petroleum Industry 

has been a Victor spe- 

cialty for many years. 

“V-marked”-studs are known 

for uniformity, clean, accurate 

threads and strict compliance 

with specifications. Next time — 

try VICTOR Alloy Studs. They will 

never fail you. 

Write for our Catalog. 


VICTOR PRODUCTS CORP. 


2635 Belmont Ave. Keystone 9-5940 Chicago 18, Ill. 
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MINNEAPOLIS- MOLINE 





MODERN MACHINERY 








with m 
HEATED BAS 
Oil Field Power 


PAN 


MM PERFORMANCE records for the past 


three years have proved the value of the MM 
heat exchanger base pan. 


The uniform temperature maintained 
throughout the engine eliminates sludge, even 
under severe sour gas conditions... reduces 
the frequency of oil changes. . . prolongs peri- 
ods between servicing and greatly extends 
time between overhauls. Constant crankcase 
temperatures are maintained regardless of 
atmospheric temperature or load conditions. 


You are interested in performance ...ask for 
complete facts on MM oil field Power Units. 


SOLD AND SERVICED BY 


SHRIMPTON 


MANUFACTURING AND SUPPLY CO 
2700 S. Eastern Avenue 
Los Angeles 22, California 
219 South Pennsylvania Avenue 
Oklahoma City, Oklahoma 
413 N. Commerce St., Kilgore, Texas 
6617 Snider Plaza j 
Dallas, Texas 


.* 
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MINNEAPOLIS-MOLINE 


POWER IMPLEMENT COMPANY 
MINNEAPOLIS 1, MINNESOTA 
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EASIEST GAGE TO CALIBRATE 





Here’s Why: The external sinter set (1) is handy and 


very useful. In no other gage can the pointer be set without re- 


moving the glass and ring. Often a HELICOID gage can be made 
accurate simply by resetting the pointer. 

If recalibration is necessary, the complete gage system is 
removed from the case. But there is no need to remove the 
pointer or dial. All adjustments are conveniently at the rear. For 
pointer travel, the link screw (2) is moved inward or outward in 
the cam slot. For scale linearity the movement is rotated by loosen- 
ing screws (3). All this can be done quickly with a Helicoid gage. 
When recalibrating other gages, the pointer and dial must be 
removed frequently until calibration is attained. This takes more 
time and costs money. 

The HELICOID gage is the easiest to calibrate and the 


easiest to keep in calibration. 








HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 








~ Only Helicoid Pressure Gages 
have the Helicoid Movement 





Classified 











FOR SALE 
DIESELS and PUMPS 


Three new unused 475 BHP 5-cylin- 
der Baldwin Model VG Diesel En- 
gines, one connected to Ingersoll-Rand 
Multi-stage Centrifugal Pump with 
Farrel-Birmingham Step-up Gear and 
two connected to Worthington Hori- 
zontal Triplex Double Acting Pumps, 
all units complete with Falk Cou- 
plings, Lummus Coolers, other acces- 
sories. Location Ohio, immediate 
shipment. Direct inquiries to The 
Buckeye Pipe Line Company, Joseph 
Steele, Purchasing Agent, Room 2200, 
30 Broad Street, New York 4, N. Y. 








PLANT FACILITIES AVAILABLE: Missouri 
Pacific Brick Shop buildings. Floor space 
36,500 square feet. Includes overhead crane 
suitable for heavy industry. Thousands of 
feet of trackage in and around buildings. 
Available for immediate possession. Local 
skilled labor available, including machin- 
ists, pipe fitters, sheet metal workers. Ad- 
dress Secretary of Chamber of Commerce, 
Hoisington, Kansas. 








Designer Wanted for Pressure 
Vessels and Heat Exchangers 


Prefer man familiar with present shop fab- 

ricating practices. Perm. position in Kansas 

City. Liberal employee benefits. Give quali- 

fications. Address x 99, c/o The Petro- 

a Engineer, P. O. Box 1589, Dallas 1, 
exas. 











Zinc Reduced in Price 

Carnegie-Illinois Steel Corporation 
and National Tube Company, sub- 
sidiaries of United States Steel, have 
announced that by reason of a de- 
crease of 114 cents a pound or $30 
a ton in the price of zinc they have 
made effective March 24, 1949, corre- 
sponding adjustments in the prices of 
galvanized sheets, galvanized pipe, 
and other products coated with zinc. 
Action was taken in accordance with a 
standard formula by which the prices 
of these zinc coated products are au- 
tomatically advanced or reduced de- 
pending upon the current price of 
zinc. 

Under this formula, Carnegie-Illi- 
nois Steel Corporation has revised 
coating extras for all galvanized sheet 
products produced by it, which will 
range from 80 cents to $5 per ton re- 
duction in price depending upon the 
gauges involved. 

National Tube, under a similar for- 
mula, has increased base discounts on 
galvanized pipe by 114 points, ile et- 
fect of this change being a price de- 
crease on galvanized pipe of $3 a ton. 
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